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Luteinized Cysts in Ovaries of Infants Born of 


Diabetic Mothers 


ROBERT C. AHLVIN, M.D., and WALTER C. BAUER, M.D., St. Louis 


Follicular cysts are frequently found in 


the ovaries of newborn infants; however, 
Juteinization of the theca interna of the cysts 
has been rarely reported.’ The recent obser 
vation of this phenomenon,in an infant born 
of a diabetic mother stimulated us to search 
our autopsy series for other examples of 


this association 


Materials and Methods 


protocols of the Department of 
Washington School of 


1910 to 1955 were examined and 


The 
Pathology ot 
Medicine 


of these 17,500 autopsies eight newborn girls born 


autopsy 
University 


trom 


of diabetic mothers were found, Microsections or 
suitably preserved tissue for this study were avail 
able from five of these infants, and they comprise 
the basis of this study. In addition, ovaries taken 


at the time of autopsy of 92 newborn girls were 
selected consecutively from our autopsy files from 
1942 to 1952 to serve as a control group 

The ovaries were imbedded in paraffin, sectioned, 
hematoxylin and eosin, and a 


taken 


and stained with 


single longitudinal section approximately 
through the midpoint of the ovary was examined 
In &8& cases both ovaries were examined 

the 92 


When present in one 


Follicular cysts were present in 44 of 
cases in the control group 
ovary in a particular case they were present with 
Rather 


eosinophilic 


flew exceptions im the other ovary large 


polygonal cells with abundant lacy 


cytoplasm were occasionally seen in the theca in 


terna of these cysts For the purposes of this 
Submitted for publication July 6, 1956; accepted 
12 

From the Department of Pathology, Washington 


University School of Medicine 


study, this change was not interpreted as luteimiza 


tion, but rather this term (lutemization) was re 
served for those cysts whose walls were composed 
vascular spaces and luteinized 


almost entirely of 


cells (Figs. 1, 2). Using this criterion it was pos 
sible to separate all the ovaries into two groups 
depending on whether or not luteinized cysts were 


present 


Results 


Luteinized cysts were found in three of 
infants (600%) 
(Table). When 
they were bilateral. The number of cases in 


the five newborn born of 


diabetic mothers present 
this group is regrettably small, and therefore 
the significance of the finding is difficult to 
assess; nevertheless the incidence of lutein 


ized cysts is much higher in the infants born 
of diabetic mothers than in the control group 


Fig. 1.—Ovary of an infant born of a diabetic 
mother showing several follicular cysts sur 
rounded by lutemized theca interna cells. Hema 
toxylin and eosin, 
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-Broad band of luteinized theca interna 
ovary of an infant born of a diabetic 
Note the cord-like arrangement of cells, 
abundant lacy cytoplasm, and congested vascular 
spaces. Loose vascularized connective tissue fills 
the cyst lumen at the upper left. Hematoxylin and 
eosin, 180 


Fig. 2 
cells in 
mother 


where they were present in 7.5% of the 
cases and the difference in incidence is sta 
tistically significant (P<0,01). 


Comment 


Keports of luteinized ovarian cysts in 
newborn infants have appeared sporadically 
in the literature. Hamilton? reported two 
girls born of diabetic mothers, and in one 
of these luteinized cysts were seen. Smyth 
and Olney * published a similar case in which 
the ovaries were extremely large and cystic 
with lutein change of the thecal cells. Pot- 
ter! illustrates the phenomenon with a 
photomicrograph of an ovary from an infant 
who weighed more than 5000 gm. (11 Ib.) 
at birth. This high birth weight is suggestive 
of the prediabetic state in the mother or 
maternal diabetes, although no maternal 
history is given, 
an infant whose ovaries had many large 
polygonal cells resembling theca lutein cells 
surrounding many follicular cysts and also 


tenner © reports a case of 


Lutemized Ovarian Cysts in Newborn Infants 


With 
Luteinized 
Cysts 


No 
Cases 


Newborn infants with 4 
maternal diabetes 

Newborn infants without #2 
maternal diabetes 


Square, 14.7; P <1%, 
108 
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diffusely spread through the ovarian stroma. 
There was a history of maternal diabetes in 
this case also. 

Luteinization of the theca interna in in- 
fants is not unique to those born of diabetic 
mothers as is shown in our control group. 
Govan and Mukherjee * carefully examined, 
by serial section, the ovaries of 25 stillborn 
infants with maternal toxemia and found 
luteinized cysts in 7. Luteinized cysts were 
not their 29 control infants who 
were similarly examined. The hospital ree- 


seen in 
ords of the infants in our control group who 
were found to have luteinized ovarian cysts 
were reviewed and a history of maternal 
toxemia was found in only one case. Be- 
cause of the nature of the material available 
can be made as to whether 


no statement 


maternal diabetes or toxemia is most fre 


quently associated with this phenomenon, 


but in any event neither were present in six 
of our cases. 

There were eight erythroblastotic infants 
in the control series and of these one was 
found to have 
This is an incidence of 


follicular 
13% 
significantly different from the incidence in 


luteinized cysts. 


and is not 
the control group. There were two infants 
in the control group whose pancreatic islets 
appeared hypertrophied microscopically and 
in whom no history of maternal diabetes or 
evidence of erythroblastosis was 
Neither of these infants had luteinized cysts. 

The age of the fetus does not appear to 
play a dominant role in the production of 
this change, as one of the infants in the 
diabetic group who had luteinized cysts was 
premature, weighing only 1900 gm. It is of 
interest that this infant was an anencephalic 


present. 


monster in whom no pituitary remnant was 
found. The smallest infant in the study who 
had luteinized follicular cysts was in the 
control group, and this infant weighed 1700 


gm. 
Summary and Conclusion 


The ovaries of five newborn infants born 
of diabetic mothers are examined and lutein- 
ized follicular cysts are found in three. 
Luteinized cysts are also found in the ovaries 
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LUTEINIZED OVARIAN CYSTS IN NEWBORN INFANTS 


of 7 out of 92 newborn infants used as 
controls. One of these cases is associated 
with maternal toxemia and another with 
maternal Rh incompatability. The incidence 
of leutenized follicular ovarian cysts is 
higher in infants with a history of maternal 
diabetes than in a large control group. 

Department of Pathology, Washington Univer 
sity School of Medicine, Euclid Ave. and Kings 
highway. 
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A Previously Unreported Acute Exanthem Resembling 


Scarlet Fever 


MARY D. AMES, M.D., Harrisburg, Pa. 


The purpose of this paper is to describe 
an apparently new disease entity and to dis 
cuss the importance of its proper diagnosis. 
The cases in this study were seen at the 
State Hospital for Crippled Children, Eliza 
bethtown, Pa., from Nov. 4, 1955, to April 
4, 1956. This hospital is an orthopedic hos 
pital which admits children from birth to 21 
years of age for correction and rehabilitation 
of either congenital or acquired skeletal de 
formities. The census averages 150, and the 


children are divided into six open wards 


according to sex and age. There is free 


intermingling in the wards, at school, in 
physiotherapy, hydrotherapy, and occupa 
tional therapy. The immediate pre- and post 
overative children are segregated in two- or 
four-bed wards. 

During the five months from Novy. 4, 
1955, to April 4, 1956, twenty-three ortho 
pedic patients, two house officers, two 
nurses, and the wife and two children of one 
of the house officers were infected with this 
disease. The total cases were 30. 

This entity occurred in children from 4 
to 12 years of age and in five adults, four 
of whom were closely associated with them. 
The sex incidence was 3:2 females to males. 

The method of spread and the period of 


After 


not 


incubation were hard to determine 
the first two 
isolated and the cases were rather spotty in 


cases, the children were 
the four wards with girls and boys from 4 
to 12. 


there were no cases in these wards, although 


Surgery was not discontinued and 


the resident physicians handled both groups 


of children. The wife and two children of 
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one of the physicians who had the disease 
did not become ill for six weeks, when they 
all succumbed together. The family of the 
other physician who had the disease was not 
infected and a small nephew of a third adult 
broke out in a rash 48 hours after apparent 
exposure, All orthopedic patients had been 
in the hospital from two months to six years, 
except for one patient who had been in rou 
tine admission isolation for the four days 
prior to the eruption of his rash. 

The three constant manifestations of this 
disease were fever, sore throat, and a gen 
eralized, diffuse, finely papular, bright-red 
erythema. This erythema was present over 
the entire body, neck, and extremities but 
was particularly marked in the inguinal re 
gions and over the anterior trunk. There 
was no desquamation. 

The onset was abrupt with a temperature 
which ranged between 100.4 and 103 F, sore 
throat, general malaise, followed in 12 to 48 
hours by the appearance of the rash. The 
temperature remained elevated until 36 to 
48 hours after the appearance of the erup 
tion. Nausea and vomiting were present in 
17 cases, and, of these, 2 required intra 
venous therapy. Abdominal pain was pres 
ent in 20, and signs of an upper respiratory 
infection in four. There was no lymphad 
enopathy. The children were not remark 
ably ill and continued to be alert and active, 
whereas the adults were incapacitated for 24 
to 48 hours with marked malaise and weak 
ness. 

The throat was a beefy red with the pos 
terior pharynx edematous and covered with 
a mucopurulent exudate. The uvula and the 
soft palate were also edematous and were 
dotted with The 
moderately coated and swollen and in several 


petechiae. tongue was 
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cases it was described in the record as a 
“strawberry tongue.” 

Laboratory studies revealed white blood 
cell counts taken 10 days after onset ranging 
between 6000 and 9000, of which 50% to 
60% were polymorphonuclear leucocytes. In 
only two instances were counts done at the 
onset of the infection and these revealed a 
leucocytosis of 16,000 and 18,500, respec 
tively, with 90% to 92% polymorphonuclear 
leucocytes. One patient had a one plus al 
bumin in his urine, but this was not present 
when the second specimen was examined 10 
days later. Urinalyses on 23 patients were 
negative when examined 10 days after onset. 
Erythrocyte sedimentation rates 10 days af 
ter onset of the disease ranged from 2 to 10 
ml. per hour (Cutler method). Antistrepto 
lysin titers two weeks after the onset were 
50 and 250, respectively, in the two cases 
who had 400,000 units SR penicillin prior 
to throat culture. The separate swabs of the 
nose, tonsils, and pharynx taken at the onset 
of fever in 21 cases before medication and 
2 after 400,000 units SR penicillin were cul 
tured on Klebs-Loeffler broth and blood agar 
media. No hemolytic streptococci were 
grown. The initial throat cultures of the 111 
children admitted during this period showed 
no hemolytic Streptococcus on Klebs- Loeffler 
media which was the routine culture media 
for all admissions. Heterophile antibody ag 
glutinations on all the 30 cases were negative 
when performed two weeks following admis- 
sion. During this period, one child was very 


ill with a pneumonic process of unknown 


etiology. Her throat cultures on broth and 


blood agar were negative for hemolytic strep 
tococci. 

The over-all length of the disease aver 
aged three days. The fever lasted from 36 
hours to 4 days, the sore throat 2 to 3 days, 
and the rash 36 hours to 5 days. There was 
no desquamation, All patients were com 
pletely well subjectively, objectively, and 
with regard to laboratory tests 10 days after 
onset. There were no complications. The 
course of the disease was not influenced by 


medication. Three children were treated 


‘ Ime 


with acetylsalicylic acid (aspirin) as needed 
for fever; twenty children were treated with 
procaine penicillin and acetyl sulfisoxazole 
and seven with the tetracyclines, 


Viral Studies 


Throat and rectal swabs were collected from 
12 cases and inoculated into HeLa-cell tissue cul 
ture tubes. No cytopathogenic changes could be 
demonstrated. This material is being saved for 
inoculation into other cell lines. Convalescent sera 
from two patients were used for complement fixa 
tion tests with APC (adenopharyngoconjunctival ) 
antigen, with negative results. Convalescent sera 
will also be saved for further testing when measles 
and other antigens become available 


Differential Diagnosis 


The principal difficulty in diagnosis lay 
in differentiating this disease from scarlet 
fever, German measles, Boston exanthem, 
erythema infectiosum, and infectious mono 
nucleosis, 

1. In searlet fever the rash which re 
sembles this disease begins on the neck and 
later appears on the trunk and in the groins 
The general systemic reaction is more 
marked. Desquamation is the rule, In mild 
scarlet fever, a positive throat culture for 
beta hemolytic Streptococcus may be the 
only differentiating factor 

2. In German measles the rash first ap 
pears on the face and there are enlarged 
posterior occipital lymph nodes. 

3. In infectious mononucleosis there is 
generalized lymphadenopathy; the rash 
which appears between the fourth and 
seventh days occurs in only about 10% to 
20% of the cases. There are characteristic 
changes in the Imphocytes in the peripheral 
blood and a positive heterophile antibody 
test. 

4. In measles, Koplik’s spots are present 
and there are characteristic differences im 
the rash. 

5. In Boston exanthem’* the rash is 
morbilliform, and distribution over face, 
chest, and back is characteristic. Agents cyto 
pathogenic for tissue cultures are isolated, 


A. M. A. JOURNAL OF DISEASES OF CHILDREN 


and a related neutralizing antibody response 
is associated. 

6. In erythema infectiosum ** the charac- 
teristic skin eruption bears no resemblance. 

It is suggested that while this disease 
seems to be clinically a mild scarlet fever 
and is being so diagnosed in this area, the 
failure to culture beta hemolytic Strepto- 
coccus from the throat eliminates it, for by 
definition scarlet fever is “an acute infection 
primarily of the throat, caused by a member 
of the group ‘A’ beta hemolytic streptococ- 
cus.”"* In the disease entity which we have 
described, the throat cultures of all 23 cases 
on which they were performed have been 
negative for “A” beta hemolytic Streptoc- 
Therefore, one must assume that this 
However, it must be 


cus. 
was not scarlet fever, 
clearly distinguished from scarlet fever be- 
cause of the hardships that would follow the 
erroneous diagnosis, since in the Common- 
wealth of Pennsylvania, as set forth in the 
Rules and Regulations for the Control of 
“a patient with 


Communicable Diseases, 


streptococcus sore throat with or without 


eruption is isolated for a minimum period of 


seven days’? and “no person residing on a 
premises on which a case of scarlet fever 
and/or hemolytic streptococcal sore throat 
exists shall engage in the sale or handling 
of milk or in the sale, handling or manu- 
facture of milk products or foods, beverages, 
candy or tobacco except when permission 
is granted by the health authorities in ac 
cordance with the provisions of these regu 
lations.”* The child loses time at school and 
the adults may be cut off from necessary 


income. 


In summary, 30 patients with sore throat, 
fever, and a diffuse papular, bright-red 
erythema resembling scarlet fever are pre- 
sented. Twelve had negative throat cultures 
for virus on tissue culture and “A” beta 
hemolytic Streptococcus on blood agar and 
broth. An additional 11 were cultured only 
for “A” beta hemolytic Streptococcus on 
blood agar and broth and were negative. The 
socioeconomic importance of proper diag- 
nosis is emphasized. 

Dr. Mary N. Crawford of the Children’s Hos 
pital, Philadelphia, supervised the viral studies in 
this series 
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Gastroenteritis in Infancy 


R. J. DERHAM, M.B., Ch.B., D.C.H., D.P.H., and M. M. ROGERSON, M.B., B.5., D.C.H., Liverpool, 


England 


This paper is concerned with a well-recog 
nized disorder of infancy and childhood 
commonly called 
It is character- 


especially infancy—and 
“gastroenteritis of infants.” 
ised chiefly by vomiting and diarrhea ; fever 
is common, and there is a marked tendency 
to rapid dehydration and to dangerous alter- 
ations in the constituents of the blood. It 
also has epidemic qualities. 

Its cause is believed to be an enteral in- 
fection (various strains of Escherichia coli, 
Shigella, Salmonella, etc.), though bacterio 
logical examination of the feces may be 
negative. We have included a number of 
these “suspected” infections. We have not 
included in our series examples of vomiting 
and diarrhea due to feeding problems and 
parenteral infection. 

All who have worked for any length of 
time in children’s hospitals will have little 
doubt that gastroenteritis, in the sense that 
we are using the term, is, indeed, highly 
infectious and that it is a potentially danger 
ous disease. For many years it has been 
recognized as one of the greatest hazards 
to infant life, especially in communities of 
infants. Some forms are so infectious that 
they can travel round an entire infants’ ward 
in a matter of days unless the most stringent 
precautions are observed. The results may 
be dire, especially in hospitals, where there 
is often the added factor of another disease 
to debilitate the potential victim. 

It is obvious that conditions are highly 
favorable to the spread of enteral infection 
in the infants’ ward, nursery, or maternity 
home. The “seed”—present in fecal con- 
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tamination—-is potentially widespread. The 
“soil” is fertile, since the infants, having 
little immunity, are highly susceptible. The 
“sower,”’ whether nurse, attendant, or doc 
tor, may inadvertently spread the infection 
from infant to infant, while in some districts 
the common housefly is still a most danger 
ous menace. 

Nursing staffs are always liable to come 
under suspicion, since they handle the in 
fants so frequently, and it seems likely that 
dust on floors or elsewhere and spread by 
shoes, brooms, or dusters often acts as the 
vector. 

Clinicians working on this problem before 
1945 must have been bewildered by the fail 
ure to discover pathogenic organisms in 
many severe and undoubtedly infectious 
cases. Shigella and Salmonella infections 
were, of course, well recognised, but little 
was known of the dangerous effects of cer 
tain strains of E. coli, Only in the last 10 
years has real progress been made. 

Attention must be called to the gravity of 
the problem as it presented in the mid 
1940's. Table 1 shows the mortality rate 
from all forms of enteritis in patients under 
the age of 2 years in England and Wales 
during the past 10 years. Figures relating 
to the Administrative County of London 
and to the County Borough of Liverpool are 
also shown. It will be seen that there was 
a very high death rate in a densely crowded 
city such as Liverpool. The London figures 
approximate more closely those of the Coun 
try as a whole, possibly because they refer 
to the Administrative County of London, 
which 
where there has been little overcrowding 

It will be seen that there has been a pro- 
gressive reduction in all the mortality rates 


includes many suburban districts 
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TABLE 1 
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Deaths from Enteritis in Children Under Two Years of Age per 


1000 Live Births 


1948 


England and Wales 

London Administrative 
County 

Liverpool County Borough 


during the last 10 years, and, in the case of 
Liverpool, this has been substantial. This 
improvement began before knowledge of the 


pathogenic coliform organisms affected clin- 


ical practice and before antibiotics were in- 
troduced. It might, of course, be that the 
nature of the infection changed or that the 
infants’ resistance improved. Alternatively, 
it could be that treated with 
greater medical and nursing skill or that 
those needing hospital treatment were diag 
nosed earlier and admitted to hospital more 
the 


infective gastroenteritis, but 


cases were 


There was a decrease in 


incidence of 
the fall of the mortality rate was far greater 


promptly. 


proportionately. 


Taste 2.—Deaths (Under Two Years of 


low 
2.97 


3.32 2.32 2.7 O.83 


Jan-June 
19455 


194 


0.77 0.83 


0.65 
0.06 


O45 


with, or developing, gastro- 
enteritis has also shown a decrease: 561 
cases in 1946 to 144 in 1954, rising to 235 
in 1955 (Table 3). The largest number of 


cases admitted 


deaths occurred in the younger age groups 
(Table 4): there were 107 out of 140 
(76% ) in 1946, there were 87 out of 114 
(76%) in 1947, and there were 13 out of 
14 (92%) in 1953, all under 6 months of 
age, whereas in 1954 both fatal cases were 
In 1955, out of 


seven deaths, two patients were under 3 


under 3 months of age. 


months, two were under 6 months, and the 
remaining three under 9 months of age. 
(Table 5) 


were admitted in extremis and died within a 


A certain number of infants 


1ge) from Gastroenteritis During the Ten- 


Year Period, 1946 1955 


Year 1946 


No. of deaths 140 


In an attempt to elucidate these points a 
study has been made of the case papers of 
all those infants under the age of 2 years 
who died of gastroenteritis at the largest 
children’s hospital in Liverpool during the 
past 10 years. An up-to-date survey has 
also been made of all cases of gastroenteritis 
in the same age group admitted to three 
Liverpool hospitals during six months of 


1955. 
Deaths Due to Gastroenteritis 


A survey was made of deaths due to gas 
troenteritis in infants under 2 years of age 
at Alder Hey Children’s Hospital, Liverpool, 
during the 10-year period 1946-1955. It 
will be seen from Table 2 that the number 
of deaths has fallen from 140 in 1946 to 2 
in 1954 and 7 in 1955. The total number of 


114 


1950 1954 1955 


2 7 


few hours of admission. The majority of 
these, as well as all those surviving longer, 
had fluid 
two, three, four, and five occasions. 


intravenous therapy—many on 
One 
infant had “drips” running for 24 days. The 
fluids used during the earlier years were 
varying strengths of normal saline, Hart- 
mann’s solution, plasma, and, in a few cases, 
whole blood. From 1949 onward, when rou 
tine serum electrolyte estimations were made 
Darrow’s solution was given when necessary 
to correct potassium deficiencies. Sulfona 
penicillin, and 


were frequently used, and, in later years, 


mide drugs, streptomycin 
the newer antibiotics, oxytetracycline, chlor 
tetracycline, chloramphenicol, and neomycin 
sulphate. 

In patients dying after several weeks of 
illness there was usually an associated debili- 
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1946 


No. of cases Ml 25a 


Taste 3—Number of Cases with Gastroenteritis (Under Two Years of Age) m 
Alder Hey Children’s Hospital During the Ten-Year Period, 1946-1955 


$46, 24 ang 


271 245 


Taste 4—Age Groups of Fatal Cases During Ten-Year Period 


Age on admission 1046 1047 


Under 6 months 107 

6-12 months Pat) 

1-2 years ‘4 
Total 140 


Taste 5.—Length of Stay in Hospital of 140 Fatal Cases During Ten-Year Period 
(Alder Hey Children’s Hospital) 


Died within 24 hours 


Died within 72 hours 12 " 
Survived 4-7 days 34 
Survived & 14 days 2 a 12 
Survived 2 weeks or longer 


Total 


tating illness and, in some cases, congenital 
deformities. These deformities included 
cerebral agenesis, hydrocephalus, meningo 
cele, hydronephrosis, Mongolism, and con 
genital heart disease. The other commonly 
associated illnesses contributing to death 
were respiratory infections, otitis media, and 
mastoiditis (Table 6). Less frequently en 
countered were lax esophagus, ‘diaphragmatic 
hernia, congenital hypertrophic — pylori 
stenosis, pyelitis, exfoliative dermatitis, 
meningococcal meningitis (one case of 
each), prematurity, pink disease (two cases 
of each), mucoviscidosis (three cases), and 
septicemia (four cases). The other gastro 
intestinal infections with fatal termination, 
included dysentery due to Shigella Sonnei 


(Alder Hey Children’s Hospital) 


Number of cases 


195i 


1941 1952 1055 


190 


4 2 ‘ 

2 4 

4 ! 2 

f ‘ 2 4 2 4 
42 2 7 ‘ 7 


(three cases), Salmonella typhimurium (two 
cases) and Salmonella Newport (two cases ) 
Postmortem examinations were carried out 
in a majority of cases after 1949. 

The infective nature of the disease was 
also investigated. Sometimes it was found 
that several cases were admitted from a 
maternity unit or residential nursery at the 
same time, though not all the infants infected 
died. 

In this series pathogenic coliforms were 
not reported until 1949. EK. coli O.111 were 
found more commonly than other straims in 


the fatal cases. There were nine cases asso 
ciated with FE. coli 0.111 among the deaths 
in 1949, fifteen in 1950, five in 1951, six in 


1952, ten in 1953, and one in 1955. On the 


Taste 6.—Analysis of Causes of Death (Gastroenteritis Alone and Those Associated 


with Other Illnesses) 


Gastroenteritis alone “4 
Crastroenteritis associated with 

respiratory infections ; 4 
Gastroenteritis associated with 

otitis media or mastoiditis 22 7 TT] 
Gastroenteritis associated with 

congenital deformities 
OCastroenteritis associated with 

other conditions ‘4 
Total 
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other hand, E. coli 0.55 was isolated in only 
two fatal cases in 1950 and three in 1952; 
E. coli 0.26 was found in 2 fatal cases in 
1952; E. coli 0.119 was isolated in 1 
in 1953 and in 1 case in 1955. 
Among those that died there was a history 


case 


of previous contact with a possible source 
of infection in 46 out of 140 cases in 1946, 
in 45 out of 114 cases in 1947, and in 29 
out of 63 cases in 1948. 
seem to be relevant and important. 


This factor would 
Comment.—-It may be permissible to give 
general clinical impressions, as both of us 
worked at this hospital throughout the 10 
year period, 

skill 


would not appear to have changed signifi 


Technical (medical and nursing) 
In 1946, as now, intravenous trans 
if 
inability to absorb fluids given by mouth, 


cantly. 


fusions were always used there was 
but these transfusions seemed to be of more 
transient value in the severe cases and fre 
quently had to be repeated. Blood-chemistry 
studies were not available in earlier years, 
and it was not then appreciated that intra- 
cellular potassium lack was such an impor 
tant factor. Antibiotics, too, were not 
obtainable in the earlier years, and the factor 
of severity of illness on admission has also 
to be considered. A great many were prac 
tically moribund at that time, and although 
intravenous fluids were usually administered 
within the first hour—often with greater 
yet the child died. We believe that 


ex 


speed 


general practitioners were working 
tremely hard in the years immediately after 


the war and that it was a physical impossi 


TABLE 7 
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bility for them to see all the patients soon 
after the onset of symptoms. The hospitals 
were often full, and the admission of cases 
was sometimes delayed. 


Gastroenteritis in Three Liverpool 
Hospitals 


A survey was made of cases of gastro- 
enteritis in children under the age of 2 years 
admitted to three Liverpool hospitals during 
the period March 1 to Aug, 31, 1955. This 
survey was carried out concurrently during 
The 
cerned were azakerley Hospital (Infectious 
Diseases), Olive Mount Children’s Hospital 
(one isolation block), and Alder Hey Chil- 
At 


the same time a control series was observed 


the six-month period. hospitals con 


dren's Hospital (two isolation wards). 


in one isolation ward at Alder Hey Chil 
dren’s Hospital; these infants had been 
admitted with various diagnoses other than 
gastroenteritis. 

The total number of cases with gastro 
enteritis admitted during the six months was 
466 and is shown, together with age inci 
dence, Table 7. The total of 
control cases was 109; these, with age inci 


in number 
dence, are also shown. 

Of the gastroenteritis cases (and inci 
dentally also of the control cases) a majority 
were under 6 months of age and five deaths 
occurred; in four cases some other condition 
was a contributory factor (vaccinal encepha 
litis, postoperative Hirschsprung’s disease, 
staphylococcal septicemia, and hydroceph- 
alus) and in the remaining case death from 
acute gastroenteritis occurred a few hours 
after admission. 


Number of Children Under the Age of Two Years with Clinical 


Gastroenteritis Admitted to Three Liverpool Hospitals During the 


Six Months, March 1-August 31, 1955 


Hospital No 
Admitted 
230 


Fazakerley Isolation Hospital a 


Olive Mount Children’s Hospital 
(Isolation Block) 
Alder Hey Children's Hospital 
(2 Isolation Wards) 
Total 


Contro! Group 
Alder Hey Children's Hospital! 
(Infants’ Cubicle Ward) 
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Age on Admission 


Over 1 Yr. 
Under 2 Yr. 


Under 
1 Mo 


: 76 
2 


1 Mo. to 
i Mo 


No. of 
Deaths 


6 Mo to 
1 Yr. 


45 16 
2 


3 55 25 


190 166 
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Total Mixed 
Hospita! No. of E. Coli E. Coli E. Infections 


Cases O111 0.119 


Farakerley 


Teolation 2) 2 5 


Hospital 


Olive Mount 
Children's 121 35 15 2 
Hosnpttal 

(Isolation Block) 


Alder Hey 
Children's 115 
Hospital 

(2 Isol. wards) 


Taste 8.—Pathogenic Organisms Isolated 


Mixed 


Infections No 
8h. Ra! (Sonnet Pathogens 
(Coliforms) Sonnet. Typht- Salmon/ Isolated 


mu. Coll) 


a4 » 75 


In the control series there were four 
deaths; these were due to intracranial birth 
injury, encephalitis, cortical sinus thrombo 
sis, and neonatal hepatitis. 

Rectal swabs were taken on admission and 
feces were sent to the laboratory for culture 
on the following morning; these examina- 
tions were repeated at varying intervals. 
“Negative on discharge” signifies at least 
three consecutive negative swabs before dis 
charge. 

In the control group four children had 
positive admission swabs (two Sh. sonnei, 
one FE. coli 0.111, and one FE. coli 0.119), and 
all developed loose stools at an early stage 
of their illness. The remaining 105 infants 
in this group had negative admission and 
discharge swabs. 

Of the 466 patients with clinical symptoms 
of gastroenteritis admitted to the three hos 
pitals, 276 had positive admission swabs; 
in 21 cases a second organism later appeared. 
A further 44 patients had negative swabs 
on admission but positive swabs more than 
five days later. On discharge from hospital 


Taste 9.—Clinical Assessment of Illness 


239 were negative but 80 were still positive ; 
one had died. In 146 cases no pathogenic 
organisms were isolated, although in four 
cases the infection was so severe that the 
infants succumbed. 

The variety of organisms isolated will be 
seen in Table 8, and a clinical assessment 
of the severity of illness in each case appears 
in Table 9. “Mild” cases were those in 
whom there was no evidence of dehydration 
either on admission or at a later date. The 
“moderate” cases had dehydration but re 
sponded to oral fluids and antibiotics, Severe 
cases required intravenous fluid therapy in 
addition. 

Although no pathogenic organisms were 
isolated in 146 cases, it will be seen that 
110 of these came into the “mild” category 

Of the pathogenic coliforms, EF. coli 0.111 
was found the oftenest (101 cases), causing 
severe illness in 28, moderate illness in 38 
In 35 cases the organism produced only mild 
symptoms. The majority of the mild cases 
infected with FE. coli 0.111 occurred in the 
age groups over 6 months and in some of 


Mixed 


Mixed Infections No 
Symptoms Total E. Coli Coll E. Coll Infections Sh Sal (Sonnei/ Pathogens 
0.128 (Coliforms) Sonnet. Typki- Salmon/ Isolated 

mu. Coll) 

Mild 300 35 1 a 2 2 6 ao 21 1s 110 

Moderate 12 2 2 1 15 § 2 

Severe 55 a 1 1 5 2 
01 1 5 


Mild—No dehydration. 
Moderate— Dehydrated but res 
Severe— Required intravenous fluids. 


to oral fluids. 
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Total 4) 2 5 1 3 07 40 PAI 
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those swabbed as “contact” cases, having 
only transient symptoms. 

The second commonest strain encountered 
was FE. coli 0.119, of which there were 23 
cases, but none of these was severe. Of the 
other strains of E. coli there were eleven 
cases of 0.55, five cases of 0.26, three cases 
of 0.128, and one case of 0.86. Twenty-six 
instances occurred where more than one 
strain was present. 

Comment.—It will be seen that the total 
number of cases (466) is large. The period 
under review was only six months, and this 
number does not represent the total number 
of infants with gastroenteritis admitted dur- 
ing that period to all Liverpool hospitals. 
The problem is indeed considerable. The 
pathogenic coliforms provide the greatest 
interest. In common with other studies, it 
has been found that FE. coli 0.111 is the most 
dangerous, It was observed that there were a 
number of cases having two coliform strains 
although rarely at the same time in any one 
case. It is likely that this was due to cross 
infection, but it is not beyond the bounds 
of possibility that an antibiotic suppressed 
one strain more readily than another in an 
infant who was already carrying two strains. 
In this respect FE. coli 0.119 was found to be 
the commonest cross-infecting (or second) 
organism to appear and in several cases was 
very persistent. 

Treatment varied slightly in the three hos- 
pitals. At Fazakerley Hospital polymyxin B 
sulfate or streptomycin, both given orally, 
were used throughout the series with excel- 
lent results. At Alder Hey and Olive Mount 
Children’s hospitals, either oxytetracycline, 
chloramphenicol, or neomycin sulphate were 
used depending upon the sensitivity reports 
on the organisms. Todd and Hall! giving 
the results of that part of the Medical Re- 
search Council trial which was carried out 
between March, 1950, and March, 1952, 
noted a tendency for resistance to develop 
to chloramphenicol toward the end of that 


period, and Wheeler and Wainerman 2 found 


this in their series also. In the present series 
resistance developed to oxytetracycline in 
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the summer of 1955, but it was then found 
that most strains were once again sensitive 
to chloramphenicol, and this drug was used 
with good effect. Neomycin sulphate is also 
proving effective at the present time. 


General Comment 


It is now impossible to prove bacteriologi- 
cal correlation between the fatal cases of 
enteritis in Liverpool in the 1940's and 
cases of enteritis found to be associated 
with specific E. coli types after 1950. Certain 
points favor the view that the cause was the 
same. A high degree of infectivity was noted 
in earlier years, despite “negative” bacterio 
logical findings. Severe cases usually had a 
characteristic smell, described by Beavan * 
as a “spermatic” odor, and now known to 
be associated with specific E. coli types. It 
is also known that there were during the 
earlier part of the 10-year period many 
severe outbreaks of infantile gastroenteritis 
in other cities, that these also carried high 
mortality rates and were associated with FE. 
coli 0.111. Bray* and Bray and Beaven,® 
at Uxbridge, recorded an outbreak of 50 
cases in 1943 and 40 cases in 1945; E. coli 
0.111 was isolated in approximately 90% 
and the death rate was approximately 30% 
in each outbreak. Giles, Sangster, and 
Smith * recorded a severe outbreak in Aber- 
deen in 1947; 207 infants were diagnosed 
as having infective enteritis and, of these, 
105 (50.6% ) died. F. coli 0.111 was isolated 
in 196 (94.7%). Taylor, Powell, and 
Wright * recorded the isolation of FE. coli 
0.111 from cases of infantile gastroenteritis 
in seven British counties during 1947 ; in one 
outbreak 20 infants in a maternity home 
contracted gastroenteritis and 14 died. It 
was generally true of all these outbreaks 
that they were associated with institutions 
of one kind or another and that cross-infec 
tion was often a very important factor. The 
literature was reviewed in a leading article 
in the Lancet * in 1952 and an estimate was 
then made that gastroenteritis was respon- 
sible for about a twelfth of all deaths in 
infancy in Great Britain as a whole—the 
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fraction being larger in densely populated 
areas. 

Many authors, writing about the specific 
E. coli types, refer to the work of Dr. John 
Smith of Aberdeen and his colleagues.**™ 
Smith,"* in 1955, wrote a comprehensive 
monograph on the whole subject. The asso 
ciation of certain types of E. coli with in 
fantile diarrhea is by no means a new 
discovery. Smith traces early work to 
Bahr*® and Bahr and Thomsen" whose 
studies date from 1908. Adam" concluded 
that a certain type of FE. coli, now known 
to have been 0.111, was often found in cases 
of infantile gastroenteritis and that a second 
type, now known to have been 0.55, was 
found less frequently. Goldschmidt '* elab 
orated and confirmed the association of these 
types of E. coli with infantile enteritis, and 
the observations of Cziglany,’® following an 
outbreak in Budapest, added further support 

Since 1950, reports of outbreaks of in 
fantile gastroenteritis, associated with several 
types of E. coli, have appeared with increas 
ing frequency in the medical literature but, 
until 1953, comparatively little about these 
organisms was to be found in the American 
literature. As was stressed in a leading 
article in the British Medical Journal,” the 
problem had been investigated from different 
angles on the two sides of the Atlantic. In 
the U. S., during the 10 years from 1943, 
theories of a viral origin had been explored 
and Light and Hodes *"-** and Gordon and 
his colleagues **** had produced promising 
results. Meanwhile, in Great Britain, atten 
tion was being concentrated on those strains 
of I. coli now believed by many authorities 
to be of certain etiological importance 

It is possible that epidemics of infantile 
diarrhea in the U.S. were not, in the past, 
frequently associated with specific FE. coli 
types. The publication of Neter, Korns, and 
Trussell ** may, however, be highly signifi 
cant. These authors instanced two New 
York hospital epidemics of enteritis among 
neonates in 1947 that were later shown to 
have been associated with E. coli 0.111; the 
mortality rate in one of these outbreaks 
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was as high as 37%. Further epidemics, 
associated with the same organism, were de- 
scribed by Modica, Ferguson, and Ducey,** 
Wheeler and Wainerman,? Stulberg, Zuel- 
zer, and Neter,** and Belnap and 
O’Donnell.** The subject was reviewed in 
1954 in an editorial in the Journal of the 
American Medical Association™ Recently, 
severe outbreaks associated with E. coli 
0.127 have been described by Cooper, Wal 
ters, Keller, Sutherland, and Wiseman,” 
Stulberg, Zuelzer, Nolke, and Thompson,™ 
and Bernet, Graber, and Anthony.“ In 
Britain this organism appears to be uncom- 
mon, but it has only been looked for since 
1954. Smith,'* commenting upon the preva- 
lence of different types of E. coli in various 
parts of the world, says that the 0.111, 0.55, 
and 0.26 have been found in association with 
cases in many different countries: the 0.25 
type has been found mainly in Italy, 0.44 
has been reported from Finland, 0.86 from 
England and various parts of Europe, 0.114 
from England, 0.119 from Scotland and 
England, 0.125, 0.126, and 0.128 from Eng 
land, and 0.127 from the U.S 

A discussion on epidemic gastroenteritis 
would be incomplete without a brief refer 
ence to social factors Taylor,” commenting 
upon the striking fall in the death rate from 
enteritis among young children in London 
during the past 50 years, reviews the social 
aspects and stresses the importance of selec 
tive rehousing among other measures 

No attempt has been made to assess such 
factors in the Liverpool series, although it 
is recognized that they are of undoubted 


significance 
Conclusion 


The past 10 years have witnessed a sharp 
decline in the death rate from gastroenteritis 
in infants and young children, This has 
been very noticeable in Liverpool. A study 
of the fatal cases at a large Liverpool chil 
dren's hospital during this period has been 


compared with a study of cases treated in 


1955 with a death rate of less than 1% 
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The following reasons are given to explain 
the much better prognosis in recent years: 

(a) We now know much more about the 
changes that occur in the composition of the 
blood in gastroenteritis and appropriate ac- 
tion is taken. 

(b) The 10 years have seen great ad- 
vances in the bacteriological studies of E. 
coli strains and their relationship to gastro- 
enteritis. 

(c) Similarly these years have coincided 
with the discovery and application of very 
powerful antibiotics. 

(d) There have been improvements out- 
side the hospital sphere, including improved 
housing and hygiene, improved resistance of 
patients, a greater number of medical and 
ancillary personnel and a greater awareness 
of the special problems and dangers of the 
disease. 

The most powerful factor of all at the 
present time, probably, is the effectiveness 
of antibiotics. It is obviously most important 
that the sensitivity of organisms shall be 
continually reassessed and the appropriate 
antibiotics carefully used. In this respect 
the clinician has to keep at least one move 
ahead of the organism and the investigators 
of antibiotics have to keep one move ahead 
of the clinician if these infections are to be 
controlled, 

Professor Norman B. Capon of the Department 
of Child Health, University of Liverpool, provided 
helpful criticism and advice, Dr. Sheila M. Towers 
supplied the statistical details from Fazakerley 
Hospital, and Dr. A. B. Christie, Physician Super- 
intendent, Fazakerley Hospital, and Dr. W. E 
Crosbie, Medical Superintendent and Paediatri- 
cian, Alder Hey Children’s Hospital, Liverpool, 
provided permission to publish these cases 
Alder Hey Children’s Hospital 
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Bilateral Symmetry of Skeletal Maturation in the 


Human Hand and Wrist 


SAMUEL DREIZEN, D.D.S., Chicago; RICHARD M. SNODGRASSE, Ph.D., Philadelphia; HAMILTON WEBB- 
PEPLOE; GEORGE S. PARKER, D.D.S., Birmingham, Ala., and TOM D. SPIES, M.D., Chicago 


In assessing skeletal age it is customary 
to examine roentgenograms of only one hand 
and wrist on the assumption that pronounced 
differences between the two sides are com 
paratively rare. Although homologous parts 
of the two sides of the skeleton may show 
considerable differences in development, the 
bulk of available evidence supports the thesis 
that, for all practical purposes, discrepancies 
between the two sides are too insignificant 
to constitute a source of error in the deter 
mination of skeletal status.’* This inference 
is derived from investigations of the number 
and size of ossification centers in the hand 
and wrist, chronological order of appearance 
of the carpal bones and secondary epiphyses, 
and detailed measurements of the carpal 
area, 

The skeletal 


determiners of the hand and wrist, initiated 


delineation of maturation 
by Rochlin® and Todd" and extended by 
Greulich and Pyle,"' permits a more precise 
estimation of the developmental status of 
The 
stages of skeletal development from birth 


each osseous center in this skeletal area 


to maturity are decipherable from the con 
tours and changes characteristic of the ar 


ticular surface of each bone, 


ossifying 
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12? 


The 


sequences of anatomical changes in the re- 


epiphysis, and subepiphyseal region. 


spective centers, which comprise the matu- 
rity have with 
chronological age. This inspectional method 


indicators, been equated 
offers a greater degree of refinement in the 
assessment of skeletal age and serves as the 
basis for the analysis of the symmetry of 
bone growth incorporated in the Red-Graph 
method.'? In the present study the principles 
of both the Todd inspectional technique and 
of the Red-Graph method have been applied 
to a quantitative evaluation and comparison 
of the bilateral and unilateral symmetry of 
the maturing human hand and wrist. 


Materials and Methods 


Material for analysis was obtained 
genograms of 450 children seen 
the Nutrition Clinic of the Hillman Hospital, 
Roentgenograms of the right 


from roent 


consecutively in 


Birmingham, Ala 
and left hands and wrists of each child were taken 
at the same visit using identical procedures for 
positioning, exposure, and processing. The sub 
jects ranged in age from 1 month to 16 years 11 


The age and sex 


months series included 227 boys and 223 


girls distribution is shown in 


TasBLe 1—Age and Sex Distribution of the 450 


Children in the Study Group 


Chronological Age y Girls Total 

mo.-ll mo 

l yr.-l yr mo. 

2 yr.-2 yr mo 

3 yr.-3 yr mo 

4yr.4 yr mo 

yr.-S yr mo 

6 yr.“ yr mo 

7 yr.-7 yr mo 

S yr mo. 

yr.-¥ yr mo 

10 yr.-10 yr. 11 mo 

Il yr.-11 yr. 11 mo. 

12 yr.-12 yr. 11 mo 

13 yr.-14 yr. 11 mo 

14 yr.-14 yr. 11 mo 

15 yr.-15 yr. 11 mo 

16 yr.-16 yr. 11 mo. 
Total 
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Table 1. Each was white, of British extraction, 
and a native of the Birmingham region. 

in terms of 
and wrist devel- 


All roentgenograms were assessed 
the left hand 
Pyle 


centers 


the standard for 


oped by Greulich and Assessments in- 


cluded each of the osseous except the 


Values for the matura- 
the 28 centers, skeletal 


pisiform and sesamoids 


tional status of each of 


age, and degree of asymmetry were obtained for 


each side and the data subjected to statistical 


analysis 


Observations 


A comparison of the incidence and direc 
tion of difference between the skeletal ages 
and maturational status of the 28 centers in 
The skeletal 
age of the right hand exceeded that of the 
left in 235 (520) of the 450 cases. In 117 
(26% ) children the skeletal ages of the two 
hands were identical, and in 98 (220) the 
skeletal age of the left hand surpassed that 
of the the 


equality in maturational status of the two 
22% 


each hand is shown in Table 2. 


right. In individual centers, 
hands ranged from an incidence of 


for the radius to 42% for distal phalanx V 


Paste 2.—Comparison of 


MATURATION 


The incidence with which the right center 
over the corresponding left 
from 30% the 
multangular to 57% for the radius; 


was advanced 
center ranged for greater 
that 
wherein the left center exceeded the right 
extended from 18% for middle phalanx I! 
to 43% for the lunate. The most pronounced 
difference in a single center occurred in the 
radius with the right exceeding left in 245 
(57%) children, the left exceeding right in 
90 (21% ) and the two sides being equal in 
116 (22%). 

Comparison of the frequency of equality 
of skeletal age of the right and left hands 
in the 227 boys with the combined frequency 
of right greater than left and left greater 
the 30 
0.05 showed that 


than right for each of traits of 


skeletal maturation at P 
in each instance the difference was statis 


tically significant. The upper limit of the 


confidence interval for the observed fre 
quency did not attain or equal the 50% 
required for insignificance.” In the 223 


girls a statistically significant difference was 


the Maturational Status of Twenty-Eight Ossification 


Centers, Bone Age, and Degree of Asymmetry in the Right and Left Hand 


Richt = Left 


Osseous Boys Potal 
Center 

No % No % No % No 
Capitate 7i 32 70 
Hamate 42 «73 ou 71 
lriquetrum 71 40 70 61 
Navicular 4) “4 a6 35 
Gtr. multangular 2s 14 Pal] 4) 
Lsr. multangular 42 32 ae 42 
Metacarpal I 4 7 47 a7 
I 76 34 74 44 “4 
2 *2 47 147 44 
52 33H 48 6 


Prox. phalanx 


Mid. phalanx 


Dist 


phalanx 


Radius 
Uina 3) 45 45 
Range 42 is 640 is 


Skeletal age 


Dreisen et ai 


Skeletons of 450 Children 


Boys 


Right > Left Right < Left 


CGirks Total Hoys Girls Total 
% No % No. % No. % 
4! 77 aS a7 44 as 4A 
32 74 44 42 a" 70 ai iw 
a5 140 ah “4 


“3 42 iW 2 4! 70 


$ 
a7 a7 «O72 74 42 fi2 
70 a1 4! 42 42 42 45 17 too 2 
\ a7 1M) 43 42 “4 im 44 42 va} 
Il 74 34 74 44 “7 44 10% 115 223 i" Is 
\ 2 76 «142 31 Os 17) 47 4s 21 
48 41 114 “4 2! 17 14 “4 17 
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obtained for all except the ulna. Consider- 
ing the advancement of right and left hand 
relative to each other, the differences in 
frequency for the boys was significantly 
greater (P=0.05) for the right hand for 
each of 15 centers + and skeletal age; the 
upper level of the confidence interval for 
the observed frequency did not attain or 
equal 50%. In the girls significant values 
were obtained for 17 centers ¢ and skeletal 
age. 

As shown in Table 3, in 291 (879%) of 
the 333 cases of inequality of skeletal age 
between the two sides, the difference was 
between one and three months. In 37 
(11.5%) instances the difference was be- 
tween four and six months, and in only 5 
(1.5%) children did the discrepancy exceed 
six months. For the specific osseous centers, 
deviations greater than six months were en 
countered most frequently in the lunate, 
metacarpal II, proximal phalanx I, middle 
phlanges, distal phalanx I, and radius. Dif 
ferences greater than 12 months were noted 
most commonly in the carpal area. The 
presence of a carpal center on one side and 
its absence on the other accounted for 17 
of the discrepancies in this series distributed 
as follows: triquetrum 2 (1 right, 1 left), 
lunate 3 (3 right), navicular 4 (4 left), 
greater multangular 4 (2 right, 2 left) and 
lesser multangular 4 (1 right, 3 left). 

In Table 4 the over-all maturational status 
of the right and left hand skeletons of the 


+ Triquetrum, navicular, metacarpal I, proximal 
phalanges IV, V, middle phalanges II, III, IV, V, 
distal phalanges I, II, TI], V, radius, ulna, and 
skeletal age 

t Navicular, metacarpals I, III, V, proximal 
phalanges II, II1, IV, V, middle phalanges II, 
III, IV, V, distal phalanges II, IV, V, radius, 


ulna, and skeletal age 


BILATERAL SYMMETRY OF SKELETAL MATURATION 


450 children have been grouped according 
to speed of skeletal development. In 8&8 
(19%) of the cases skeletal age exceeded 
chronological age on both sides, in 22 (5%) 
skeletal age equaled chronological age on one 
or both sides and in 344 (76%) chronologi- 
cal age was greater than skeletal age on both 
sides. In each of the advanced, par, and 
retarded groups the commonest relationship 
was a skeletal age of the right hand in excess 
of the left. The ratios of the number in 
which right exceeded left, right equaled left, 
and left exceeded right were of the same 
order of magnitude for both the advanced 
and retarded groups. As a group the chil 
dren progressing at par contained a higher 
percentage of cases in which right equaled 
left and a lower percentage in which left 
exceeded right than in the advanced and 
retarded groups. 

The mean difference between skeletal age 
and chronological age for the right and left 
hands of the 450 children throughout the 
age range included in this study is presented 
in Table 5. The values represent the sum 
mation of both positive and negative differ 
ences regardless of sign. Only in age group 
1 month through 11 months did the mean 
difference fall below 3 months. Beginning 
with age group 2 years through 2 years 11 
months, the mean deviation exceeded 6 
months in every instance. The peak mean 
difference of slightly more than 16 months 
was obtained for age group 6 years through 
6 years 11 months. 

Table 6 contains a comparison of the 
incidence with which the difference between 
the skeletal ages of the two hands surpassed, 
equaled, or was exceeded by the difference 
between the most advanced and least ad 
vanced center in each hand. In 440 (98% ) 


Taste 4—Comparison of Maturational Status of Right and Left Hand Skeleton 


with Speed of Skeletal Development in 450 Children 


Right = Left Right > Left Rieht < Left 
Skeletal Boys Girls Total Boys Girls Total Boys Girls Total 
Development 
No % No % No % No G% No % No G% No G% No % No % 
Advanced » 24 12 24 20 a4 ‘a 20 0 4s 57 » 16 
Par 4 44 5 43 7 10 4% 2 ~ 4 “4 
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Taste 5.—Mean Differences Between Skeletal Age and Chronological Age in Right 
and Left Hand of 450 Children 


Mean Difference (Months) 


Chronological Age Right Hand Left Hand 


mo 


yr. 


Zyr 
4 yr 
4yr 
yr 
yr 
7 yr 
Syr 
yr 
yr 
li yr 
i2yr 
14 yr 
M4 yr 


Il mo 


me 


Girls 


1.17 
4.78 
6.098 

116 
OAT 
13.41 
16.85 
13.145 
5.0 
14.27 
12.95 
6.06 
10.27 
11.40 
6.67 
13.71 
7.50 


Total 


1.39 


10.00 


Boys Girls 
1.73 1.43 
3.43 
6.76 

10.80 

16.15 

15.92 

13.45 

10.75 

12.00 

5.08 

10.82 
8.20 
7.54 

13.00 

10.67 


16 yr.-l6 yr, ll me 


children the range in both the right and left 
hand surpassed the difference in skeletal age 
between the two hands. In only 4 (19%) 
children, each of whom was under one year 
of age, did the difference between hands 
exceed the range within the right and left 
hand. The greatest difference between skel 
etal ages noted in this series was | year 5 
months in an 1l-year-l-month-old girl; the 
greatest range for the right hand was 4 years 
11 months in a 6-year-10-month-old boy and 
for the left hand, 4 years 8 months in a 12 


year-9-month-old boy. 


TABLE 6 


tion of the two hands are so minor as to be 
negligible in the evaluation of skeletal status 
from roentgenograms. 

differences in the 
criterion of 


number of 
osseous skeletal 
maturation, Torgersen ® reported that in 404 


Using 


centers as a 


children below 9 years of age, the right hand 
was more advanced in 60 and the left in 95. 
The inequality was interpreted as attributa 
ble to a richer nerve supply on the right side 
In 25 cases in which an epiphyseal center 
was present in only one hand, Flecker ® 
found 16 in the right side and 9 in the left 


Comparison of Lifference m Skeletal Maturity Between Right and Left 


Hands and Range of Maturity Within Each Hand Skeleton of 450 Children 


Difference 
Between Hands 
<Right Range 


Difference 
Between Hands 
> Right Range 
Hows 0 227 
Girls ‘ 214 
Total 4 440 


Comment 


Atlas of Skeletal Maturation 


Todd ™ states that “Assessors of 


In his 
(Hand), 
greatly unequal experience readily assess the 
maturity of skeletal roentgenograms within 
Application of a 
this 


a six-month divergence.” 
tolerance of 6 months to the data in 
series shows only 5 of 450 children with a 


dissimilarity between skeletal ages of the 
The pres 


two hands greater than 6 months 
ent findings thus confirm the contention that 
divergencies in the over-all skeletal matura- 
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Difference 
Between Hands 
=Right Range 


Difference 
Between Hands 
~Left Range 


Difference 
Between Hands 
<Left Range 


Difference 
Ret ween Hands 
» Left Range 
0 0 228 
4 
4 40 6 


In Elgenmark’s? series of 59 children, 4 
had ossific centers in the right and 7 in the 
left hand which were absent in the opposite 
member. Caffey ™ noted that as a rule, the 
secondary epiphyseal centers of the tubular 
bones exhibit a more uniform development 
than do the primary centers of the small 
round bones of the wrist. A greater uni 
formity in development of the phalanges 
and metacarpals in contrast to the carpals 
was found in this study. The present data, 
derived from a method in which presence of 
an ossification center is but one of several 


keh 1057 


Boys Total 
1.55 1.52 
yr. mo 4.22 3.90 3.78 
2 yr. mo 6.06 6.36 656 
3 yr. mo 11.07 11.25 11.46 
4yr. li mo 10.40 10.25 
5 yr. mo, 13.60 13.50 14.12 
yr. mo 16.25 16.18 16.19 
7 yr. me 12.73 12.93 13.43 
yr. mo 11.80 13.28 14.04 
re lO yr. 11 mo 10.05 11.54 12.35 
li yr. mo 615 7.76 9.00 
12 yr. mo 0.04 10.08 10.72 
13 yr. 11 mo 0.93 
i4 yr. mo 5.18 7.50 6.95 
li yr, 12.71 13.13 14.75 
x 
= Vol 23, 


factors employed in the analysis of skeletal 
maturation, show that the right hand was 
more advanced in 235 cases and the left in 
98. These findings do not support Torger- 
sen’s ® claim that maturation proceeds more 
slowly in the right hand, particularly on the 
radial side and in the thumb. 

Pryor holds that because of numerous 
ossification centers there are many oppor 
tunities for asymmetry in each hand, where- 
as bilateral symmetry is nearly perfect. In 
the present study perfect bilateral symmetry 
in the form of identity of skeletal age in the 
two sides was noted in but 117 (269% ) of the 
450 children. The degree and incidence of 
asymmetry within either hand greatly ex 
ceeds the difference in skeletal age between 
the two sides regardless of speed of skeletal 
development, thereby emphasizing the value 
of the Red-Graph method ™ in elucidating 
this feature of skeletal growth in a given 
hand. 


Summary and Conclusions 


The symmetry of skeletal development in 
the right and left hands of 450 children 
ranging in age from 1 month to 17 years 
was determined from roentgenograms by the 
Todd inspectional technique. The data 
showed the following: 

1. Skeletal age of the right hand respec 
tively surpassed, equaled, and was exceeded 
by that of the left hand in 235 (52%), 117 
(26%), and 98 (22%) of the children. 

2. The difference between skeletal ages of 
the two hands exceeded three months in 42 
(130) children and six months in only 5 
(1.59%) children. 

3. The differences between the skeletal 
maturities of the two hands was not related 
to the speed of skeletal development. 

4. The mean difference between skeletal 
age and chronological age in each hand was 
greater than 6 months throughout the age 
range of 2 years to 17 years. 

5. The amount of asymmetry in skeletal 
maturation within each hand was substan- 
tially greater than between the two hands 
in 440 (98% ) of the 450 children. 


Dreizen et al. 


BILATERAL SYMMETRY OF SKELETAL MATURATION 


Department of Nutrition and Metabolism, 
Northwestern University, 450 E. Ohio 
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The Aplastic Crisis of Sickle-Cell Disease 


Occurrence in Several Members of Families Within a Short Period of Time 


SANFORD L. LEIKIN, M.D., Washington, D. C. 


The “aplastic crisis” of congenital sphero 
cytic anemia is well-documented 
syndrome.'? It is known that these erythro 
blastopenic states may occur in several 
members of a family within a short period 
of time. Recently these crises have been 
also described in sickle-cell anemia.** The 
purpose of this article is to report on mem 
bers of two families with sickle-cell anemia 
in which aplastic crises developed within a 
short period of time. 


Report of Cases 
Family A 


Case 1A.—-This 5-year-old Negro boy was ad- 
mitted to the hospital on Nov. 28, 1955. He had 
been known to have sickle-cell anemia since the 
age of 5 months. In November and December, 
1954, he had had two attacks of cerebral throm 
bosis leaving him with aphasia and inability to 
properly handle his oral secretion and a paresis 
of his left upper extremity. One day prior to 
admission he was noted to be pale and weak 

On physical examination his temperature was 
101.8 F, pulse rate 100, and respirations 30 per 
minute. He appeared pale and apathetic, but no 
jaundice was noted. There was mild pharyngeal 
and tonsillar hyperemia. His anterior cervical 
lymph nodes were somewhat enlarged but non 
tender. The heart appeared somewhat enlarged 
to percussion. There was a Grade IV systolic 
murmur heard all over the precordium. His lungs 
were clear. His liver was palpable 6 cm. below 
the right costal margin, and the spleen was pal- 
pable 2.0 cm. below the left costal margin. The 
abdomen was soft and nontender 

Neurologic examination of the patient revealed 
a left facial weakness with drooling and a slight 
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paresis of the left arm with somewhat hyperactive 
reflexes on this side. No pathologica! reflexes 
were elicited 

Laboratory Data—Urine: 2+ albumin and 
trace of acetone, numerous yeast and pus cells 
This was later repeated and found to be nega- 
tive. No urine culture was obtained. Blood: 
hemoglobin, 3.4 gm. per 100 cc.; red blood cells, 
910,000; white blood cells, 5900. Films showed 
no polychromatic erythrocytes but many target 
cells and sickle forms. Differential count: Neutro- 
phils, segmented 41%, basophilic granulocytes 1%, 
lymphocytes 35%, monocytes 9%, and plasmacytes 
14%. There were no nucleated red cells present 
Platelets, 828,000 per cubic millimeter. Reticulo- 
cytes, 0.0%. Direct and indirect Coombs’ tests 
negative. Van den Bergh: total bilirubin, 2.2 
mg. per 100 cc.; direct, 0.3 mg. per 100 cc, and 
indirect, 19 mg. per 100 cc. Cephalin floccula- 
tion, 1+ at 48 hours. Chest x-ray was negative 

Course.—-Because of the absence of reticulo- 
cytes, an iliac bone marrow test was performed 
on admission (Table). The marrow was cellular 
and megakaryocytes were normal in number and 
appearance. There was a marked reduction im 
erythroid elements. A few young pronormoblasts 
were present, but only a rare mature erythroid 
cell could be found. Those that were seen had 
basophilic stippling in their cytoplasm. The leuko- 
cytic series was normal except for a moderate 
increase in lymphocytes and slight increase in 
plasma cells 

tecause of the severe anemia the patient was 
given 150 cc. of whole blood on the evening of 
admission and 200 cc. of blood on the following 
day. The blood transfusions increased the level 
of hemoglobin to 6.5 gm. per 100 cc. and the red 
blood count to 1,910,000. A marked improvement 
in his condition was noted. On admission he had 
been started on 300,000 units of procaine penicillin 
daily. By the third day his temperature became 
normal 

Hematologically, his reticulocyte count stayed 
less than 1% until Dec. 4, 1955, when 1.2% were 
present. Three days later the number of reticu- 
lated red cells amounted to 12.5%. The bone mar 
row examination showed a complete reversal of 
the previous findings, with marked erythroid hy- 
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Fig. 1.—Hematologic values in Case 1A. 


perplasia, the polychromatic normoblasts being 
the predominant cell. On Dec. 8, 1955, the pa 
tient’s hemoglobin was 84 gm. per 100 cc., with 
8900 leukocytes. There were 4 nucleated red blood 
cells per 100 white cells on the smear. The pa 
tient’s hemoglobin remained at this level until 
discharge (Fig. 1) 

He was seen three and one-half months after 
discharge, having been asymptomatic since that 
time. His liver was 4.0 cm. below the right costal 
margin, and the spleen was not palpable. A hema- 
tologic examination showed a hemoglobin level 
of 7.2 gm. per 100 ce. and 2,460,000 red blood 
cells with a reticulocyte count of 24.6%. At this 


SICKLE-CELL DISEASE 


time his total bilirubin was 3.8 mg. per 100 ex 
with a direct reacting bilirubin of 0.2 mg. per 
100 cc 

Cast 2A.—This 7-year-old Negro boy, the sib 
ling of the case described previously, was admitted 
to the hospital on Dec. 7, 1955. He was known 
to have had sickle-cell anemia since 9 months of 
age. Four days prior to this admission he was 
noted to be in a weakened condition and com- 
plained of headache and abdominal pain 

Physical examination revealed a well-developed 
and well-nourished Negro boy. His temperature 
was 101 F, pulse rate 124, and respirations 18 
per minute. There was marked pallor of the 
mucous membrane; no jaundice was noted. A 
moderately loud apical systolic murmur was audible 
over the entire precordium with a palpable thrill 
over the same area. The liver extended 8 cm 
below the right costal margin, but no spleen was 
palpable. The remainder of the physical examina- 
tion was negative 

Laboratory Data.—Urine: faint trace of albu- 
min and 6-8 white blood cells. Blood: hemoglobin 
on the night of admission 3.9 gm. per 100 cc. The 
following day after a blood transfusion a com 
plete blood count showed the following: hemo 
globin, 54 gm. per 100 cc.; red blood cells, 
2,040,000 ; white blood cells, 11,400. Smear: many 
target cells and sickle forms and no polychromato 
philic erythrocytes were seen. No nucleated red 
cells were present. The platelets appeared normal 
There was a monocytosis and an increase in 
plasmacytes. Differential: neutrophils, segmented, 
18% ; 


granulocytes, 1%; adult lymphocytes, 46%, mono 


eosinophilic granulocytes, 5%; basophilic 


Taste 1.—Bone Marrow Studies: Differential Cownt of Nucleated Red Cells 


Case Date 


11/28/55 
1A 12/2/55 
12/5/55 


12/8/55 
2A 12/11/65 
12/20/55 


55 
11/28/55 


1B 
First adm.) 


12/7/55 1:2. 
2B 12/10/55 
12/20/55 1 


12/7/55 
12/9/55 5 
12/11/55 
12/13/85 
12/15/55 2 
12/20/65 


1/0/56 64:1 

iB 5.6:1 
Second adm 1/13/56 29:1 
1/16/56 201 


Letkin 


Myeloid: Erythroid 
Ratio 


Polychromatic 
Pronormoblasts Basophilic and Orthoehromatic 
(per Cent) Normoblasts Normoblasts 
per Cent) (per Cent) 


17. 
00 00 14.75 
033 6.7 
2.0 44 


23 
143 4.235 24 
0.65 aa 6.0 


i) 
i 
a 
7 
1 00 0.34 
3.3) 10.0 18.7 0.0 
0.25 16.0 
501 1.98 0.0 00 
2.0 147 27.0 4 
| “1 2.7 0.75 
( i3 0.26 a7 4.0 
5 0.42 16.1 404 
2 1.33 6.65 M0 a 
21 
3:1 54 44 
10 20 
133 433 10.0 
0.43 
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10%, 
count was 0.1% 
Dec. 12, 


indirect 


and plasmacytes, 20%. Reticulocyte 
The platelet count was 466,500 
Direct 
negative Van 
per 100 cc; 
100 ce 
revealed 
The 
the 
abnormality 


ytes, 


on two days after admission 


and Coombs’ tests were 
total bilirubin, 0.3 mg 
indirect, 0.1 
of the 


enlargement of the 


den Bergh 
direct, 0.2 

X ray 
siderable 
helds 


bones 


and mg. per 


con- 
lung 
long 


examination chest 
heart 
Roentgenogram of 


were clear 


revealed no evidence of any 
The patch test was negative 
An 


the 


examina- 
( Table) 
erythroid 


Course iliac crest bone marrow 


following admission 


tion done day 


was normocellular contained few 


elements, only a few  pronormoblasts being 


The megakaryocytes and leukocytic ele 


present 


ments were normal with exception of some 


increase in lymphioc ytes 
Jecause of his tonsillitis the patient was placed 

Within 24 

On the night of 


on oral tetracycline hours his fever 


had subsided admission 200 cc. 
This brought his hemo- 
100 ce. by the 


it dropped to 


of whole blood was given 


globin level up to 54 gm. per 


following day, but two days later 
45 gm. per 100 cc, 
of 1,800,000. He was again given 200 cx 
blood 


day, 


with a red blood cell count 
of whole 
that 


revealed 


Reticulocytes were not present on 


but a bone marrow examination 


4&0} 
Retin 


500, 70 


«* 
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Fig. 2.—Hematologic values in Case 2A, 


mature 
1955) 


erythrocytic hyperplasia with many nor 


later (Dee. 13, 4.1% 
reticulocytes were present in the peripheral blood, 
the 38,000, 47 
nucleated white Twenty 
The 
reticulocyte count continued to rise to a peak count 
of 18.1%, 
per 100 


moblasts. Two days 


count was with 


100 
three per cent monocytes were also present 


and leukocyte 


red cells per cells 


and the hemoglobin, which was 6.6 gm 
the day after the second transfusion, 
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A. JOURNAL OF DISEASES OF CHILDREN 
rose to 7.4 gm. per 100 cc. with the reticulocytosis. 
The white blood count on Dec. 18, 1955, after the 
peak of reticulocytosis, was 17,000 with 21 nu- 
cleated red cells per 100 white blood cells, and the 
He was 
discharged 15 days after admission in good condi- 
2) 


monocyte count had dropped to 10% 


tion (Fig 

He was seen three months after his illness, and 
he had left the hos- 
pital below 


been since he 
His 
right costal margin, but no spleen was felt 
red cell count at this time 2,570,000, 
7.0 gm 100 ce. of hemoglobin 
reticulocytes. His total bilirubin was 3.8 mg. per 


100 «x 0.2 mg 100 ce. direct 


asymptomatic 
the 
His 
with 


18.5% 


liver was palpable 5.0 cm 
was 
per and 


with per 
Family B 


This &-year-old 


24, 1955. He 
been diagnosed as having sickle-cell anemia at 4 
Over the past 


Case 1B (First 
Negro boy was admitted Nov 


Admission ) 


had 


years of age at another hospital 
three to four years this child had had intermittent 
jaundice and abdominal pain accom- 
These had be- 


episodes of 
panied by weakness and anorexia 


come progressively worse 


Four days prior to admission the patient de- 


veloped emesis which subsided spontaneously. On 


the day of admission mild chest and abdominal 


pain occurred with weakness and anorexia. Family 


history revealed that the mother of this patient 
had received treatment for syphilis in 1941, prior 
to the birth of this child 

Physical well- 


revealed a_ fairly 


and 


examination 


well-nourished, pale Negro boy 
not in The temperature was 99.6 
F rectally, 130, respirations 32 per 


minute, and blood pressure 110/80. The patient's 


developed, 
acute distress 


pulse rate 


sclerae were muddy in appearance, but no definite 


jaundice was seen. Examination of the ears, nose, 


and throat was not remarkable. The lungs were 


clear to percussion and auscultation. There was 


a Grade II systolic murmur over the apical and 
the heart 
4 cm the right 
spleen could be felt 1.0 cm 


The liver was palpable 
the 


aortic area ot 


costal and 


below the left costal 


below margin, 


margin. The remainder of the physical examina- 
tion was negative 
Data 
for an occasional white blood cell 
globin, 4.5 gm 100 cc.; 
1,670,000 ; cells, 


polychromasia of 


-Urinalysis: negative except 
Blood 


blood 


Laboratory 
hemo 
per red cells, 
blood 9200 


red cells or nucleated red cells 


white Smear: no 
was seen, and many sickle forms and target cells 
Platelets appeared 
No reticulocytes 
were present in the reticulocyte preparation. Dif- 

neutrophils, segmented, 46% ; 
lymphocytes, 36%, and plasma- 


somewhat in- 


were 
creased and were well clumped 


present. 


count 
1 2% 


ferentiatial 
monocytes, 
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APLASTIC CRISIS OF SICKLE-CELL DISEASE 


cytes, 5%. A sickling preparation done the fol- 
holly- 


tests 


after transfusion showed 30% 
Direct 
Blood sugar, 100 mg. per 
100 ec, 


tergh 


lowing day 
Coombs’ 
100 cc. ; 


with a 


leaf sickling and indirect 
were negative 
total serum protein, 83 gm 
A/G Van 
showed no direct bilirubin and a 1.0 mg. per 
ec. total Icterus index, 13.5 units 
VDRL qualitative was 4+; VDRL 


positive 1:4, and Treponema pallidum immobiliza- 
Standard Kahn and Kolmet 


per 
reaction 
100 
His 


quantitative 


normal ratio den 


bilirubin 


tion test was positive 


tests were negative 
test 


taken the day after admission showed generalized 


was negative. A chest x-ray 


The patch 
cardiac enlargement and some suggestion of pul 
monary congestion 


Course.—Because of the absence of reticulo 
cytes in his peripheral blood an iliac bone marrow 
examination was performed (Table). The general 
cellularity appeared slightly decreased. There was 
a hypoplasia of erythroid elements with only a 


few pronormoblasts and normoblasts present 
There was no abnormality of the megakaryocytes 
or leukocytic elements 

Because of the aplastic picture and his general 
condition, a transfusion of 200 cc. of whoie blood 
was given that night and 300 cc. of blood on the 
His hemoglobin level on the day 
100 
ce. He remained reticulocytopenic until the fifth 
3.3% 


following day 


after the second transfusion was 5.5 gm. per 


day of hospitalization, when reticulocytes 


were counted. On this day a marrow €x 
showed a fre 


erythroid hy 


amination was performed which 


versal of the previous picture cellularity 


was mildly increased, and marked 
perplasia was present, with many basophilic and 
The 
27.6% on the 


The 


count 


polychromatic normoblasts reticulocyte 
rose to 


1955) 


count gradually eighth 


hospital day (Dec. 2, patient maim 
(10%) for 
Nov. 30, 


1955, during the period of increasing reticulocyto- 


tained an elevated reticulocyte 


the remainder of this admission. On 
sis a leukocyte count was found to be 22,350, with 
60 nucleated red blood cells per 100 white blood 
The 


the first 


cells patient improved very rapidly within 


two days of his admission and remained 


asymptomatic for the remainder of his hospital 
(Fig. 3) 


On Dec. 7, 


Stay 


1955, two other members of 


the family of the previously described pa- 


They 


tient were admitted to the hospital. 
are described below: 

Case 2B.—This 6-year-old Negro girl was ap- 
parently in good health until one week prior to 
admission, when she had an onset of lumbar and 
abdominal anorexia, and vomuting 


lower pain, 


Her past history revealed that at 3 years of age 
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@ hemogion 


RBC 
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Fig. 3.—Hematologic 
(first admission) 


values in 


she was hospitalized at another hospital for back 
Polio was suspected, and a spinal tap was 
This 


was discharged without a 


pain 


done gave negative results, and the patient 


definite diagnosis. Ac 


cording to the parents the patient was not known 


to have sickle-cell anemia 

Physical examination revealed a well developed 
and well-nourished Negro girl who was very pale, 
but without jaundice. Temperature, 98.4 F; pulse 
rate 100 per minute. There was moderate tonsillar 


hypertrophy without hyperemia. Examination of 


the nose and ears was negative. The lungs were 
clear to percussion and auscultation. There was a 
Grade Il 


but no cardiac enlargement was present 


systolic murmur in the pulmonic area, 
Examina 
tion of the abdomen revealed the liver palpable 
2 cm. below the right costal margin and spleen 
4.0 cm left 
some bilateral lower abdominal tenderness without 
No 
were found on physical examination 

Laboratory Data 
10 white blood 


urine culture 


below the costal margin. There was 


guarding or rebound other abnormalities 


albumin 1+, and 8 
No growth on 


Urine 
cells were seen 


VDRL, Kahn, 


immobilization 


Kolmer, and Tre 


pallidum tests were all 
negative. Blood: hemoglobin, 3.8 gm. per 100 c¢ 

red blood cells, 1,290,000; white blood cells, 50,950 
Platelets admission were 431,300 


Smear 


ponema 


two days after 


many target cells and sickle forms were 
seen and there was a mild increase in polychro- 
200 nucleated 
Platelets appeared nor- 


Differen 


masia; there were red blood cells 
per 100 white blood cells 
mal in number and were well clumped 

segmented, 54%; 
4%; 


granulocytes, 


tial count: neutrophils nonseg 


10% ; 


eosinophilic 
7%; 


monocytes, 10%, and plasma- 


mented, metamyelocytes, 


granulocytes, 1%; basophile 


lymphocytes, 14%; 
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Reticulocytes, 25%. Sickling prepara 


1% 
with 
10% -20% 
total bilirubin, 0.4 mg 
per 


cytes, 
was positive 
transfusion. Van 

per 100 cc.; in- 
100 
Direct and indirect 
Roentgenogram of 


solution 


tion metabisulphite 


first den 


after the 
Bergh 
direct bilirubin, 0.35 mg 
bilirubin, 0.05 mg. per 100 cc 


negative 


and direct 


Coombs’ tests were 
the chest showed enlargement of the heart in the 


transverse diameter. X-ray examination of the 
long bones showed no abnormalities 

Course.—The patient did not appear in severe 
distress on admission but did complain of ab 
dominal and low back pain. Because of her severe 
anemia she was given 200 ec. of whole blood 
Bone marrow examination on the night of ad 
mission (Table) revealed an extreme erythroid 


hyperplasia with many polychromatic normoblasts 
The leukocytic 


series appeared normal 


present megakaryocytic and 
The reticulocyte count rose gradually over four 
10%. The 
hemoglobin level on the day following transfusion 
100 cc 
reaching 8.5 gm. per 100 cc. by the 11th hospital 
The had 


hyperplastic returned to a 


days to 21.3% and then leveled off at 


was 5.8 gm. per but continued to climb, 


day bone marrow, which been in a 


phase on admission, 
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Fig. 4-—Hematologic values in Case 2B 


The leuko 


cytosis and normoblastosis found in her peripheral 


chromic state by the time of discharge 
blood on admission had disappeared on subsequent 
counts. Her clinical condition remained good and 


she was discharged 15 days after admission (Fig 


4) 

She was seen three months later, having been 
in good health since her discharge. The liver 
was 20 cm. below the right costal margin, and 


the spleen was 4.0 em. below the left costal mar- 
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gin. Her red blood cell count at that time was 
2,400,000, with 7.5 gm. of hemoglobin and 23.1% 
Her total serum bilirubin was 3.6 
with 0.15 mg. per 100 cc. direct 


reticulocytes 


mg. per 100 cc., 
bilirubin 
Cast 3B.—This 2-year-old Negro boy, sibling 


to the two previously described patients, became 
ill 2 At that time he 
developed signs of an upper respiratory infection, 
and on the following day it was noticed that he 
kept his legs in a flexed position. He had never 
been seriously ill, and sickle-cell disease had never 


days prior to admission 


been diagnosed 

On examination he appeared well developed and 
well nourished but acutely ill with pale conjunc- 
His temperature was 104 F rectally, pulse 
rate 120, and 20 His 
tonsils appeared hypertrophic and hyperemic with 
The ears and nose 


tivae 
respirations per minute 
a moderate follicular exudate 
The heart and lungs were nega 
The liver 


the right costal margin, 


appeared normal 


tive to percussion and auscultation 
2.0 cm 
and the spleen was 4.0 em 


No abdominal masses or tenderness were 


extended below 


below the left costal 


margm 


present. The remainder of the physical examina 
tion was negative 

Laboratory Data—Urine: negative for albumin 
and sugar. VDRL, Kahn, and Kolmer and 


Treponema pallidum immobilization tests were 
Sickle-cell 95% 
of the erythrocytes to be sickled. Blood: hemo- 
globin 8.0 em. per 100 ce.; blood 
2,880,000; white blood cell count, 13,850. Smear 
an occasional polychromatophilic cell seen; many 


negative preparation showed 


red cells, 


target cells and sickle forms. Three nucleated 
red blood cells were present per 100 white 
blood cells. Platelets were normal and well 


Differential count: neutrophiles, seg 
mented, 76% 
1%; 


Reticulocyte 


clumped 
granulo- 
12% 


bands, 6%; basophilic 


cytes, lymphocytes, 5%; monocytes, 
6.8%. | 


negative; 


count, Yirect and indirect 


Coombs’ Van den Bergh 
total serum bilirubin, 1.1 mg. per 100 cc. indirect 


bilirubin, 0.95 mg. per 100 cc.; direct bilirubin, 


tests were 


0.15 mg. per 100 cc. Chest and long-bone x-ray 
examinations showed no abnormalities 
Course.—Because of the finding of aplasia im 


examination 
(Table) 


another sibling, a bone marrow 
was done on the night of admission 
This showed a marrow with slightly decreased 
cellularity and a relative depression of erythro 
genesis for a patient with this type of chronic 
hemolytic state. There was a decreased number 
of pronormoblasts and basophilic normoblasts. 
There was adequate megakaryocytosis. There 
appeared to be a right shift of the neutrophilic 
elements and moderate increase in lymphocytes 
Serial were obtained over the 


bone marrows 
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next 13 days. For the first five days the ery- 
throid elements in the marrow decreased im 
number. During this period the patient became 
reticulocytopenic and his hemoglobin dropped 
to 4.3 gm. per 100 ce. and his red cell count 
reached a level of 1,340,000. He was given 100 
cc. of whole blood on the fifth day and 140 ce. 
on the following day. His hemoglobin on the 
day following the transfusion was 6.4 gem. per 
100 ce. 

On the eighth day after admission to the hos 
pital his marrow showed some improvement, 
with the presence of a moderate number of 
pronormoblasts and basophilic normoblasts 
Two days after this, reticulocytes appeared in 
his peripheral blood at a level of 8.3%. The 
leukocyte count was 25,000, and 75 nucleated 
red blood cells per 100 white blood cells were 
present in the peripheral blood at this time 
This leukocytosis and normoblastosis subse 
quently subsided 

The reticulocytes reached a peak of 21.8% 
on the 12th hospital day. The erythroid ele- 
ments of the bone marrow at this time were 
im a hyperplastic state. The patient’s hemo 
globin after start of the reticulocytosis rose to 
93 gm. per 100 cc 

The patient remained well after this, and he 
was discharged on the 16th hospital day (Fig 


5) 
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Fig. 5.—Hematologic values in Case 3B 


He was seen again three months later, hav 
ing been in good health since discharge. His 
spleen could still be felt 4.0 cm. below the lett 
costal margin. Examination of the blood at 
that time showed the following: red blood cells, 
3,480,000; hemoglobin, 8.9 gm. per 100 cc.; 
reticulocytes, 9.1%. His total serum bilirubin 
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was 2.0 mg. per 100 ce. with no direct bilirubin 
present 

The first patient described in the second 
family returned to the hospital the following 
month with a hypoplastic crisis. The inclu 
sion of his second hospitalization seems 


worth while. 

Case 1B (Second Admission).-This patient 
was readmitted to the hospital on Jan. 8, 1956 
He had been apparently well since his last 
discharge until the morning of the day prior 
to admission. At this time he complained of 
abdominal pain, vomited several times, and de- 
veloped fever 

Physical examination revealed the patient to 
be in moderate distress. His temperature was 
104 F. His sclerae were somewhat icteric. His 
tonsils were large and moderately injected 
There were several large submaxillary, non 
tender nodes in the neck palpable bilaterally 
His lungs were negative to percussion and 
auscultation. There was a Grade III blowing 
systolic murmur heard all over the precordium 
but loudest in the third left interspace. The 
abdomen was diffusely tender, particularly m 
the left upper and lower quadrants and slightly 
in the hepatic area, The spleen extended 5 em 
below the left lower quadrant and appeared 
tende! The liver extended 1 cm, below the 
right costal margin 

Laboratory Data.—Urine: numerous white cells 
and 14 albumin. Subsequent urinalyses were 
negative The hemoglobin on that day was 
10.1 gm. per 100 cc, Complete blood count the 
following day was as follows: hemoglobin, 7.4 
xm. per 100 ce.; red blood cells, 2,720,000; white 
blood cells 37,650. Smear: rare polychromato 
philic red blood cell seen. No nucleated red 
blood cells present Many target cells and 
sickle forms seen. Reticulocyte count, 3.0% 
Differential count neutrophils, segmented, 
; 
direct Coombs’ test was negative. The platelet 
count was 378,080 per cubic millimeter. Van 


den Bergh reaction on admission revealed a 


bands, 4%, and lymphocytes, 8%. In 


total bilirubin of 3.2 mg. per 100 cc. and a di- 
rect bilirubin of 0.90 mg. per 100 cc. Thymol 
turbidity was 2.5 units 

A chest plate taken on the day of admission 
revealed the heart to be somewhat enlarged 
There was no abnormality of the lungs. Rou 
tine stool culture was negative for enteric 
pathogens. Stool examination revealed no ova 
and parasites. Three blood cultures grew out 
only contaminants. Two throat cultures were 
obtained. Hemolytic Staphylococcus aureus, 


coagulase positive, was present in the admis- 
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sion culture, and beta Streptococcus was 
found in the second one. 

Course.—The moderately ill 
for the first week of his hospitalization. His 
temperature ranged between 100 and 104 F de- 


He vomited 


patient remained 


spite the use of oral tetracycline 


intermittently and needed supportive intra- 
venous fluids 

Bone marrow examination done on the day 
after the patient entered the hospital this time 
did 
present on 
The 
rather than severe aplasia of erythroid elements 
The megakaryo- 


changes as were 


(Table) 


and 


show as extreme 


the 


not 
previous admission 


cellularity was slightly decreased, 
moderate hypoplasia was seen 


cytic and leukocytic series were normal 

Serial taken 
five days later showed increasing numbers of 
shift maturity 
His reticulocyte count during this period ranged 
3.0% 6.2% 

During this period his hemoglobin 
100 ce. On 


the eighth hospital day he was given a trans 


marrow examinations three and 


erythroid cells with a toward 


between and until the eighth hos 


pital day 
gradually dropped to 4.3 gm. per 
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His condition was improved, and 
21st hospital day 


time 
discharged on his 


at any 
he was 
(Fig. 6) 

He was seen two months later, having been 
well in the interim. The liver was 
not palpable. His spleen was 2.0 cm. below the 
left costal margin. His erythrocyte count at 
that time was 2,700,000, with 7.4 gm. per 100 
cc. of hemoglobin and reticulocytes of 18.7% 
The total bilirubin meg. 100 cc., 
with 0.2 mg. per 100 cc. of direct bilirubin. 


pertectly 


was 2.9 per 


Paper Electrophoresis 


Hemoglobin solutions of the blood of these 
patients were prepared according to the 
methods of Singer et al.° Using a Durrum 
type cell and barbital buffer at pH 8.6, paper 
electrophoresis was performed on the hemo- 
globin solution of these patients. 

The hemoglobin of all five of these pa 
tients proved to be pure “S” type by electro- 


phoresis 


| 


Fig. 6—Hematologic values in Case 


] B (second 


admission ). 


22 23 24 25 26 27 


of whole blood because of the 
this 


fusion of 220 c« 


low hemoglobin value. At time his anti- 


biotic was changed to procaine penicillin be- 


cause of his persisting fever and the growth of 
hemolytic Staphylococcus aureus, coagulase 
four 


His 


had risen 


positive, from his throat culture. ‘Twenty 
hours later the patient 
reticulocyte count on the eighth day 
to 11.8% and on the following day 
peak count of 12.6% 
gm. per 100 cc. the day after his transfusion 
and remained at this level for the re- 


mainder of his hospital stay. Although a leu 


became afebrile 


reached a 


His hemoglobin was 6.5 
about 


kocytosis was present in the blood during this 
patient's illness, no normoblastosis was evident 


134 


Review of the Literature 


A curious feature of the hemolytic State, 


congenital spherocytic anemia, is that several 


members of a family suffer crises at the 
same time.“® This has suggested a super 
imposed infectious agent. In 1948 Owren 
examined six cases of congenital hemolytic 
icterus ; four of these were from one family. 
The symptomatology of these patients con 
sisted of fever, rigor, abdominal pain, and 
vomiting. The temperature became normal 
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with recovery of the blood picture. Hemato- 
logically there was a rapid drop in their 
hemoglobin and red blood cell count, being 
about one-half their original value six days 
from the onset. The icteric color of the 
serum cleared and reticulocytes disappeared 
completely from the blood. During the 
anemic phase examination of the bone mar 
row showed almost complete aplasia of the 
erythropoetic tissue. The first sign of re 
covery was the active formation of large 
proerythroblasts with the subsequent devel 
opment of later stages of erythropoesis, The 
rapid drop in the hemoglobin and erythro 


cyte values was thought to be due to the 


shortened survival of the red blood cell 
found in congenital hemolytic anemia. That 
same year Dameshek and Bloom? reported 
seven cases of congenital spherocytic anemia 
with similar episodes. The first three pa 
tients were of the same family and lived in 
the same household. The authors believed 
that a hypersplenic factor played an impor 
tant role in the causation of this state be 
cause of the finding of “maturation arrest” 
of the erythroid elements, i. ¢., large primi 
tive cells and the finding of leukocytic ele 
ments and megakaryocytes in the marrow 
despite a peripheral leukopenia and throm 
bocytopenia 

The presence of successive cases in the 
same family suggested to these authors the 
possible role of infection as a precipitating 
or trigger agent in initiating an abnormal 
splenic mechanism leading to crisis. 

Sickle-cell anemia is another chronic 
hemolytic anemia which is characterized by 
“crises.” The exact changes occurring in 
these situations are to some extent not clear. 
However, recently it has been realized that 
the pathogenesis of these attacks is not based 
completely on hemolysis. Singer et al.* in 
1950 described an aregenerative crisis occur 
ring in sickle-cell anemia. This occurred in 
a 9-year-old Negro boy known to have 
sickle-cell anemia who was admitted with 
viral pneumonia. He developed erythrocytic 
aplasia of the bone marrow associated with 
reticulocytopenia, leukopenia, and slight 
thrombocytopenia. His hemoglobin and red 


Leikim 


blood cell count dropped, necessitating a 
blood transfusion. The patient's sister who 
was also known to have sickle-cell anemia 
was admitted to another hospital with sim- 
ilar complaints but did not show signs of 
an aplastic crisis, since nucleated red blood 
cells and polychromatophilia were found in 
the peripheral blood during her illness. The 
following year Chernoff and Josephson * re 
ported similar situations in four Negro chil 
dren with sickle-cell anemia ranging in age 
from 30 months to 11.5 years. Siblings of 
these patients showed no symptoms except 
for a mild fever in the twin sister of one 
patient. Salmonella choleraesuis was isolated 
from the blood of one case and an interstitial 
pneumonitis was described in another. No 
hematologic effects were found in the other 
members of the families. These same au 
thors also described a patient with infectious 
mononucleosis who had a superimposed red 
blood cell aplasia 

Along these same lines Gasser ™ has de 
scribed 10 children between the ages of 1.5 


years and 12.5 years with acute “erythro 
blastopenia.”” Only one child had an intrinsic 
blood disease, congenital spherocytic anemia. 
He described a transitory erythroblastopenia 
of the marrow in a nonanemic patient with 
atypical pneumonia. This author found 
erythrocyte aplasia in various conditions, 
such as diphtheria, allergic reactions to 
drugs (phenobarbital [Luminal], chenopo 
dium oil [oleum chenopodi]), after an insect 
bite, and in patients with anaphylactoid pur 
pura. The aplastic crisis usually lasted about 
one week and was accompanied by reticulo 
cytopenia and sometimes by moderate leuko 
and thrombocytopenia in the peripheral 
blood. These observations suggest that the 
aplasia of the erythropoetic tissue may not 
only be caused by infective agents but also 
may develop on a toxic or allergic basis 

Since the reports by Singer et al. and 
Chernoff and Josephson, no others have 
been published concerning the aplastic crisis 
of sickle-cell anemia 

The case reports of four patients of two 
families with sickle-cell anemia, complicated 
by aplastic crisis, are reported here. There 
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were two patients from each family. The 
onset of these crises appeared within a two- 
week period in each set of patients. One of 
the patients (Case 1B) was admitted to the 
hospital on two separate occasions. During 
the latter hospitalization he appeared to have 
a hypoplastic rather than an aplastic crisis. 
Another member (Case 2B) of this same 
family is also reported. She appeared to be 
at the end of her aplastic crisis and just 
beginning to have her reticulocytosis. She 
will be discussed below. 

The remaining siblings of both families 
were examined for sickle-cell disease. In 
Family B two sisters were found to have 
the trait. In the other family the patient's 
sister showed no stigmata of sickle-cell dis 
ease. None of these siblings were ill during 
the period of crises of the patients described. 

Infectious Aspects. — To our knowledge 
this is the first time that aplastic crises have 
been reported to occur in siblings with 
sickle-cell anemia within a short period of 
time. This suggests that an infectious agent 
is involved in their causation. With this 
thought in mind, attempts were made to iso 
late a causative viral or bacteriologic agent. 
Routine throat, blood, and stool cultures 
were taken for bacteriologic examinations. 

Hemolytic Staphylococcus aureus, coagu 
lase-positive, was cultured from the throat of 
patient in Case 3B several days after his 
admission. This may have been transmitted 
to him from another patient in the hospital 
who was harboring this bacteria, since it 
was not present on his admission culture. 

On the second admission of the patient in 
Case 1B throat culture grew the above 
mentioned organism and — subsequent 
pharyngeal culture showed beta-hemolytic 
Streptococcus. This latter organism may 
also have been acquired after admission to 
this hospital. Other than this no pathogenic 
bacteria could be found. 

Antistreptolysin titer done on all patients 
showed no elevation except in the patient in 
Case 1B (166 Todd units). However, as 
there was no significant quantitative change 
in the titer during his two admissions and 
two months after his second admission, it 
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was felt that this finding was probably not 
related to his two crises. 

Heterophile and cold agglutination titers 
were done on all of the patients and showed 
no significant titers. 

The Treponema pallidum immobilization 
test was positive in Case 1B, and he was felt 
to have latent congenital syphilis. This in 
fection probably has no relationship to the 
situation at hand. 

Stool specimens, bone marrow, and throat 
swabbing in saline solution taken at the time 
of their acute illness were frozen and later 
tested for the presence of specific and un 
selected viruses.* According to the proce 
dures done it can be reasonably certain that 
there were no significant amounts present 
of adenoidal-pharyngeal-conjunctival, herpes 
simplex, some strains of influenza B, polio 
myelitis, certain B Coxsackie, or ECHO 
viruses, 


Comment 


The occurrence of these attacks in several 
members of the same family, the associated 
respiratory infections seen, and the finding 
of plasma cells in the blood and bone marrow 
in several of these patients are all highly 
suggestive of an infectious agent. The only 
bacteria found in more than one patient was 
the hemolytic Staphylococcus aureus, coagu 
lase-positive. This was seen in two members 
of Family B but was not found at the same 
time and in the one patient may have been 
acquired after admission to the hospital. It 
is difficult to derive any real association from 
these findings. Therefore, for the group asa 
whole no common agent was present, most 
showing no pathogenic organisms at all. 

The possibility remains that some hitherto 
unrecognized organism may be present. 
However, the most reasonable explanation, 
fitting most of the observed facts, would be 
that no single organism is responsible. This 
would fit the observations of aplastic crises 
occurring in Singer's patient with virus 

* Dr. Robert Parrott of the Microbiologic In 
stitute of the National Institutes of Health per- 
formed these examinations and provided helpfu! 
Suggestions 
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pneumonia, the patient of Chernoff and 
Josephson with S. choleraesuis infection, and 


with Gasser’s studies. 


Pathogenetic Mechanisms 


The anemia of chronic hemolytic disease 
in the uncomplicated situation is due to the 
shortened survival of the erythrocyte."' To 
compensate for the increased elimination of 
the cells, the marrow must regenerate at an 
accelerated rate. It has been shown by 
Crosby and Ackeroyd and by Giblett et 
al.'® that in chronic hemolytic disease the 
capacity of the marrow to produce erythro 
cytes may increase its activity six- to eight 
fold. If the survival of red blood cells 
becomes further shortened so that a sixfold 
increase in the production of red blood cells 
does not equal the numbers of disappearing 
erythrocytes, the red blood cell count and 
hemoglobin level will fall. 

Owing to apparent extrinsic factors a dif 
ferent complication occurs in the aplastic 
crisis. It appears that the survival of red 
blood cells is probably not further shortened 
during the aplastic crisis, but that the com 
pensatory mechanisms are impaired. There 
is a generalized diminution in marrow eryth 
ropoesis, and a subsequent absence of retic 
ulocytes. This period may last up to 10 
days.* The longest period in our patients 
was nine days. During this aregenerative 
period the erythrocyte and hemoglobin level 
dropped owing to the elimination of intrin- 
sically defective red blood cells of sickle-cell 
anemia. If the life span of the sickle cells 
were all uniform then at the end of that 
specific time no erythrocytes would be pres 
ent. However, it has been shown that there 
is considerable variability in the life span of 
these cells.*"' Thus in these patients with 
aregenerative crises one can expect an initial 
rapid fall in red blood cell numbers followed 
by a later slower decline. The phenomenon 
of the variable destructibility of different 
proportions of the red blood cell population 
in sickle-cell anemia explains why in the 
absence of any cell replacement the erythro 
cyte count will show a rather precipitous fall 
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some patients and a less distinct decrease 


n 
in others. 

The aplastic crisis is therefore dependent 
on two conditions, namely, the complete ces 
sation of erythrocyte production and the 
shortened survival of the red blood cell, The 
severity of the crisis will be directly propor 
tional to the number of easily destructible 
erythrocytes present in the total erythrocyte 
population. Conversely, when erythroblas 
topenia occurs in a disease such as infectious 
mononucleosis, where the life span of the 
red cell is normal, its effects may take some 
time to become evident.* 

In Cases 3B and 1B (second admission), 
who were in the early stage of their crises 
on admission and who did not receive trans 
fusions at that time, there was an approxi 
mate 50% drop in their red blood cell and 
hemoglobin values in a five- and seven-day 
period, respectively. In the other patients 
transfusions were given shortly after they 
were hospitalized to alleviate anemia. Be- 
cause of the normal life span of the trans 
fused cells further depression of the hemo 
globin levels did not occur to any extent, 


Morphologic Aspects 


The most diagnostic and pathogenetic 
feature of the aplastic crisis of the patient 
with sickle-cell anemia is the decrease in the 
number of erythroid precursors in the bone 
marrow. A few pronormoblasts may be 
seen, but more mature cells are virtually 
absent. Large basophilic cells of the ery 
throid series with a diameter up to 60» have 
been described, closely resembling pronor 
moblasts in nuclear structure and staining 
characteristics.’*" These were not noted in 
the marrow of our patients. On the basis 
of the differential counts done on the mar 
row during the erythroblastopenic phase 
there was no increase in pronormoblasts 
This would make the possibility unlikely of 
a maturation arrest at this level due to 
splenic activity. 

Cytologic changes were noted in the late 
marrow normoblasts of cases 1A and 3B 
during the early stage of their aregenerative 
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ctises. These consisted of irregular clump 
ing of nuclear and cytoplasmic substances. 
There was fragmentation of the nuclear and 
cell borders. Fine and some coarse cosino 
philic bodies were present in the cytoplasm 


of the polychromatic normoblasts as well as 


a few solitary basophilic stipples. The mech 


anism for these changes is obscure 

The aregenerative crisis may last as long 
as 10 days. Within four days after the mar 
row shows evidence of regeneration, the re 
lease of reticulocytes may be expected. 

In several patients normoblasts were 
found in the peripheral blood as reticulocy 

This was due to the shift of 
the 


Thrombocytopenia and/or 


tosis began. 
into the 


leuko 


penia were not found in the blood of any of 


from marrow reservoir 


1.1% 


cells 


bloor 


our patients. 

It is interesting to note that the patient 
in Case 1B returned approximately one 
month after discharge with symptoms us 
ually found in a crisis of sickle-cell disease 
with a possible splenic infarction. On this 
occasion erythropoesis did not appear to be 
as diminished as on his previous episode 
and the reticulocytes never completely dis 
This 


would indicate that these crises may not be 


appeared from the peripheral blood. 
an absolute situation but show various de 
difficult to 
whether some patients are more prone to 
this type of attack. Only future observations 


grees of severity. It is state 


can determine this. 

Case 2B is included in this series to sug 
gest the possibility that it may be difficult 
at times to ascertain with one observation 
whether an aplastic crisis has occurred. This 
patient on admission demonstrated a reticu 
locytosis and a marked normoblastosis with 
an extremely hyperplastic marrow. From 
these facts and the rising hemoglobin over 
a nine-day period, with only one small trans 
fusion, and the consistent reticulocyte rise, 
it can be assumed that an aplastic crisis had 
been present in this person. 


Summary 
The aplastic crises of sickle-cell anemia 
which developed within a short period of 
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time are described in members of two dif- 
ferent Another 
family is reported because she was suspected 


families. member of one 
of having a similar condition. One of the 
patients described returned one month later 
All of these pa- 


tients did well with transfusion and general 


in a “hypoplastic” state. 


supportive therapy. 

A search was made for a bacteriologic or 
viral agent which might have played an 
the this 
No organism 
could be found which might be associated 


etiologic factor in causation of 


erythroblastopenia. specific 
with this syndrome. 


District of Columbia General Hospital. 
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Chronic Renal Tubular Insufficiency in Infants and 


Children 


GUNNAR B. STICKLER, M.D., and ALVIN B. HAYLES, M.D., Rochester, Minn. 


Renal tubular insufficiency exclusive of 
tubular insufficiency attributed to chronic 
pyelonephritis and hydronephrosis is in 
frequently encountered in pediatric practice. 
Nevertheless, an increasing number of clin 
ical syndromes have been ascribed to such 
insufficiency, and the pediatrician must be 
aware of their existence. A continuous 
search for these diseases may enable him to 
make an accurate diagnosis and to institute 
palliative or even curative therapy. The syn 
drome of acute renal tubular failure is 
usually recognized by sudden onset of oli 
guria or anuria in association with crush 
injuries, transfusion reactions, ingestion of 


poisons, or sulfonamide administration, and 


is not considered in this presentation. In 
contrast, the syndromes of chronic renal 
tubular insufficiency are more insidious in 
their onset and should be suspected in in 
fants and children who fail to thrive and 
who have polyuria, polydipsia, thermola 
bility, or rickets, 

With few exceptions, the chronic affee 
tions of the renal tubules have been de 
scribed during the last 20 years. Originally 
they were reported as isolated entities but 
recently many authors have attempted to 
classify the diseases. An accurate etiologic 
classification is impossible, since the cause 
in most instances is unknown or is con 
sidered to be a hereditary process. Myerson ! 
and Pastor have classified the diseases ac 


cording to the symptoms they produce. 
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Dent ? classified them, when associated with 
rickets, according to the functional abnor 
malities of the renal tubule (Table). Fan 
coni * classified them according to the prob 
able site of the lesion in the nephron. His 
classification appears to be the preferable one 
despite the fact that the alleged anatomic 
localization may not be correct in every 
instance. We are also aware that there may 
be considerable overlapping among the dis 
ease entities. The advantage of his type of 
classification is that it enables one to visual 
ize the various diseases in the light of pres 
ent knowledge of renal tubular physiology. 
A modification of the scheme described by 
Fanconi is shown in the Figure. Because the 
primary pathologic changes in glomerular 
nephritis and nephrosis are in the glomeru 
lus, they will not he discussed in this paper. 


Renal Glycosuria 


RKeabsorption of glucose, phosphates, and 
amino acids takes place primarily in_ the 
proximal renal tubules. If reabsorption of 
glucose alone is inadequate, glucose is lost in 
the urine and renal glycosuria results. 
Klemperer * and Lépine,® in 1896, were the 
first to recognize glycosuria in a nondiabetic 
person with a normal level of blood sugar. 
Bonniger,® in 1908, presented a well-docu- 
mented case of renal glycosuria. That the 
condition is infrequent is attested by the fact 
that only 3.11% of 14,000 patients with 
glycosuria seen at the Joslin Clinic were 
found to have renal glycosuria.’ 

It appears fairly well established that 
renal glycosuria is a familial disease trans- 
mitted as a dominant characteristic.*® The 
pathologic changes have been reported in 
only one case. Monasterio ' described vary- 
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Glomerulonepnrritis 
Nephrosis 


Renal glycosuria 
| Phosphaturia 


Oextrose 


Hypophosphatemia 


I Proximal 
tubulus 


Prosphaetes (Phosphate diabetes) 


+ Hyperphosphatemia 


Chronic aminoaciduria 


Classification of chronic 


diseases of the renal 
tubules according to the 
probable site of the U.Leop of 
lesion in the nephron Neate 


(modified from Fan 


comi*) 


Aminoacids 


Obligatory 


NafCl; HCOy,woter “Salt losing nephritis” 


Selective 


Acute formes: 
“Lower nephron nephrosis” 


Chronic torms 
Nephronophthisis 


Acidification of urine Nephroceicinosis 


TL. Distal 
tubulus 


Renin 


LH* exchange (Lightweed) 


2 production Oculo-cerebro-renal 
syndrome (Lowe ef al) 


Pyelonephritic 
hypertension 


ing degrees of dilatation of the renal tubules 
and flattening of the tubular epithelium in a 
biopsy specimen taken from the kidney of a 
36-year-old woman with renal glycosuria. 

It is generally accepted that the fune 
tional defect in renal glycosuria is an inabil 
ity of the tubules to reabsorb that glucose 
which is filtered by the glomeruli in the 
presence of normal levels of blood sugar. 


Defect in Tubular 


Type —— —— —— 
Reabsorption Funetion 

1 Phosphate 

2 Phosphate 


Glucose 


Phosphate 
Glucose 
Amino acids 


Rickets or Osteomalacia Associated with Defects of Tubular Function (from Dent)* 


Fanconi syndrome, 
disease, cystine rickets, cystinosis, rickets with cystinuria, amindia- 
betes, diabetes aminicus et acidaminicus, ‘‘renal rickets," (7) hepatic 


> Wolter Nephrogenic diabetes 
insipidus 


Friedman and co-workers" studied two 
adult patients with renal glycosuria and 
noted that the efficiency of tubular reabsorp 
tion of glucose equalled or exceeded that 
found in nonglycosuric persons in whom the 
level of glucose in the plasma was more than 
200 mg. per 100 ml 

Marble '* listed the following criteria as 
essential in establishing the diagnosis of 


Names Used to Describe Syndromes 


Resistant (or refractory) rickets, raised late rickets, resistance to 
vitamin D (RRD), essential hypophosphatemic rickets, idiopathic 
osteomalacia, Milkman’'s syndrome 


Debre<ie Toni-Fanconi syndrome, Lignac's 


Water* rickets, hypophosphatemic glycosuric rickets 


4 Phosphate Acidifieation 
Glucose of urine 
Amino acids 

Water* 

Potassium* 


Phosphate Acidification 
Potassium” of urine 

6 Phosphate Acidification 
Potassium* of urine 


Ammonia formation 


* Defect not always conspicuous. 
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Nephrocalcinosis with rena] rickets and dwarfism, hyperchloremic 
nephrocalcinosis, Butler-Albright syndrome, renal tubular acidosis 


== 
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renal glycosuria: 1. Glucose should be pres- 
ent in every specimen of urine examined. 
2. The level of the blood sugar should not 
exceed 120 mg. per 100 ml. while the patient 
is fasting, or 170 mg. per 100 ml. after 
meals. 3. The characteristic symptoms of 
diabetes mellitus should be absent. 4. There 
should be no transition to diabetes mellitus 
during an observation period of three years. 

Renal glycosuria is usually discovered 
during the first 2 decades of life but recog- 
nition before the age of 5 years is extremely 
rare, Although the disease occasionally may 
be associated with polyuria and polydipsia, 
it usually produces no symptoms and, in 
most instances, is discovered accidentally 
when glucose is found in the urine. The dis- 
ease is benign and not progressive. No ther 


apy is necessary, although an adequate intake 


of carbohydrate is advised. 


Vitamin D-Resistant Rickets 


This disease, which may be the result of 
primary renal tubular insufficiency, is also 
known as phosphate diabetes, essential hypo 
phosphatemic rickets and idiopathic osteo 
malacia. It may present all of the usual 
clinical features of simple vitamin D-defi 
ciency rickets. It was first recognized as a 
distinct clinical entity by Albright, Butler, 
and Bloomberg in 1937, The important 
fact regarding the disease is that large doses 
of vitamin D are necessary to produce a 
good therapeutic response. Untreated or in 
treated patients usually 


adequately are 


dwarfed and may have enlargement of 
epiphyses, frontal bossing, occipital protu 
berances, and genu valgum or genu varum. 
Pedersen and McCarroll ™ reported obser 
vations on 25 patients with vitamin D 
resistant rickets and noted that these patients 
present many features that suggest chondro 
dystrophy. Although 
noted, the disease is thought to be familial. 
Dunsky,'® 


Girardet,’® and others have considered vita 


sporadic cases are 


Freeman and Fanconi and 
min D-resistant rickets to be the result of 
a specific inability of the proximal renal 


tubules to reabsorb proper amounts of phos 
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phates in the presence of adequate antira- 
chitic doses of vitamin D. This inability is 
correctable by the administration of large 
doses of vitamin D. There have been no 
reports of pathologic studies of the kidneys 
of patients with this disease. 

The significant laboratory findings include 
a decreased level of serum phosphate and an 
increased excretion of urinary phosphate. 
The level of serum alkaline phosphatase is 
usually increased while the level of serum 
calcium is normal or decreased. In some 


patients there is increased excretion of 
amino acids in the urine. 

Roentgenograms of the bones show evi- 
dence of rickets; the epiphysial lines are 
wide and the zone of calcification is fuzzy 
and indistinct. There usually is generalized 
osteoporosis, and the cortex of the long 
bones may be thin. 

Treatment consists of the administration 
of large doses of vitamin D. According to 
Dent,? treatment should begin with 50,000 
units of vitamin D given daily, and the dose 
should be gradually increased until the level 
of phosphate rises to 2.5 or 3 mg. per 100 
ml. of 


possible dose that will maintain the serum 


serum. Following this the lowest 
phosphate at this level is determined. As 
much as 500,000 units a day is necessary in 
some cases. Vitamin D intoxication may be 
induced; therefore, it is necessary to deter 
level of the 
frequent intervals during the period of regu 
lation. If the level exceeds 11 mg. per 100 
ml., the administration of vitamin D is dis- 


mine the serum calcium at 


continued until it returns to normal and then 
administration of the drug is started again 
in a smaller dose. The occurrence of ano- 
rexia, nausea, polyuria, and polydipsia sug 
gests vitamin D intoxication and should 
prompt a determination of the levels of the 
serum calcium. 

Vitamin D-Resistant Rickets with Glyco 
suria..-A few cases of vitamin D-resistant 
rickets and renal glycosuria have been re 
ported. In the case reported by Cooke and 
17 


associates,’’ the patient died at the age of 


39 years. Microscopic examination of the 
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kidneys showed pronounced vacuolization 
and occasionally necrosis of the proximal 
convoluted tubules. 


Pseudohypoparathyroidism 


Parathyroid hormone exerts its physio 
logic effect, at least in part, by decreasing 
reabsorption of phosphates by the renal 
tubules. In the absence of parathyroid hor- 
mone, excessive amounts of phosphates are 
reabsorbed by the renal tubules and hyper- 
phosphatemia results. Albright and asso 
ciates'* were the first to recognize that 
certain patients with a clinical syndrome 
suggestive of hypoparathyroidism did not 
have a phosphate diuresis following the ad 
ministration of parathyroid hormone. These 
observers ascribed the disorder to failure 
of the renal tubules to respond to parathy 
roid hormone. 

The clinical features of pseudohypopara 
thyroidism are similar to those noted in 
that 
former condition have associated 
including a 


hypoparathyroidism except patients 
with the 
developmental abnormalities, 
rounding of the face and a shortening of the 
metacarpal and metatarsal bones. Dwarfism 
of moderate to marked degree also may be 
noted. Hypocaleemic tetany, muscle spasm, 
convulsions, and, in some cases, rather 
marked mental retardation prompt the pa 
tient to seek medical care. If the condition 
remains untreated, progressive mental dete 
rioration, cataract formation, and convul- 
sions ensue. 

Laboratory determinations in pseudohypo 
parathyroidism reveal elevation of the level 
of phosphate and decrease of the level of 
calcium in the serum. The disease is distin 
guished from true hypoparathyroidism by 
the absence of phosphate diuresis after para 
thyroid hormone is administered ( Ellsworth 
Howard test). 

Treatment consists of the administration 
of dihydrotachysterol (A.T. 10) alone, or in 
combination with soluble calcium salts, to 
maintain the serum calcium at a level of 8 or 
In most instances, daily 


50,000 to 100,000 units 


9 mg. per 100 ml 


administration of 


Hayle 


Stickler 


of vitamin D or 0.625 to 1.25 mg. of di- 
hydrotachysterol and 5 to 20 gm. of calcium 
lactate (previously dissolved in hot water) is 
sufficient to control the hypocalcemia. Treat- 
ment for the cataracts should be delayed 
until after the hypocalcemia has been cor- 
rected. 


Fanconi’s Syndrome 


Fanconi’s syndrome, also known as 
Debré-de Toni-Fanconi syndrome, diabetes 
aminoacidus and chronic amino-aciduria, ts 
a disorder characterized by a disturbance of 
renal tubular function resulting in decreased 
reabsorption of glucose, phosphates, amino 
acids and fixed base. Although the striking 
clinical picture presented by patients with 
this disease was noted by several observers, 
it was not until 1936 that Fanconi '*° rec 
ognized it as a nosologic entity and attributed 
the pathologic physiology to isolated renal 
The 


Fanconi have been confirmed and extended 


tubular dysfunction observations of 


by others. 

The pathologic changes observed in pa 
tients with Fanconi’s syndrome are confined 
largely to the proximal part of the renal 
“1 did micro 


tubules. Clay and associates 


dissections of nephrons of two patients with 


the disease and were able to demonstrate 
marked narrowing and atrophic changes in 
the proximal tubules. Two observers,” 


using histochemical techniques, found de 
creased amounts of alkaline phosphatase in 
the proximal renal tubules of patients with 


Harri 


son ** produced glycosuria, aminoaciduria, 


Fanconi’s syndrome. Harrison and 
and phosphaturia in rats by administration 


of maleic acid. Cystinosis, a rare disease 


considered to be the result of an inborn 
error of protein metabolism characterized 
by abnormal deposition of cystine crystals 
in body tissues including the tubules of the 
kidneys, may manifest itself as Fanconi’s ** 
syndrome. Thus it appears that the renal 
tubular damage characteristic of this syn- 
drome may result from several causes. It 
is well established that in many cases Fan 


coni’s syndrome is a hereditary disease ; the 
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milder forms are transmitted as a dominant 
characteristic, the graver forms as a Mende 
lian recessive. We believe that the disease 
may be the result of an inherited defect in 
the tubules, destruction of the tubules by 
cystine crystals, or perhaps other as_ yet 
unexplained causes. 

The features of 
drome are fairly constant. 


clinical Fanconi’s syn 
The disease is 
most frequently observed in children be 


Most of the 


children with the disease are considered to 


tween | and 2 years of age. 
be normal during the first few months of 
life, but anorexia, failure to gain weight, 
weakness, irregular bouts of fever, constipa 
tion, polyuria, and polydipsia appear before 
the the 
fever often leads to the suspicion of sepsis. 


end of first year. The irregular 
As the disease progresses, weakness, wast 
ing, dehydration, rickets, and dwarfism be 
come marked, Anorexia may be extreme 
and vomiting may follow ingestion of even 
solid food. 


amounts of 


small Polydipsia 


likewise may be extreme, leading to the 
erroneous diagnosis of diabetes insipidus. 
It should be realized that the disease may 
vary considerably in severity and that milder 
forms may be manifested clinically by little 
more than rickets and dwarfism. Variation 
in the manifestations of the disease is as 
sumed, but not proved, to be due to varia 
tion in the location and severity of the 
tubular defect. 

Laboratory findings in patients with Fan 
coni’s syndrome are striking. The level of 
urea in the blood is usually normal and 
the 

Values for 


remains normal until late in disease, 
when glomerular failure occurs 
serum phosphate, serum potassium, and car 
bon dioxide combining power of the plasma 
sodium 
and The 


value for serum chloride is usually elevated. 


are low, while values for serum 


serum calcium remain normal. 
As would be anticipated in patients with 
severe rickets, the value for alkaline phos- 
The 
specific gravity and is neutral or alkaline 


phatase is elevated. urine has a low 


even in the presence of hyperchloremic 
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(in the blood). 
There is a 


acidosis Glycosuria is al- 


most always present. marked 
increase in the excretion of amino acids in 
the urine. 

Radiologic examination shows evidence of 
active rickets with pseudofractures, deformi 
ties, or, occasionally, true fractures. 

In every patient with Fanconi’s syndrome, 
cystine crystals should be searched for. 
Several techniques for demonstrating their 
presence have been described. These include 
examination of the corneas by means of the 
slit lamp and microscopic examination of 
a properly prepared biopsy specimen of 
lymph node, bone marrow, or conjunctiva. 

The treatment of Fancani’s syndrome is 
far from satisfactory, but the pessimism 
of earlier observers is no longer justified. 
The aim of treatment is to compensate for 
the excessive losses of amino acids, phos 
phates, water, glucose and fixed base. In 
1947, Stowers and Dent ** reported that the 
administration of large doses of vitamin D 
resulted in an elevation of serum phosphates 
Bickel 


condition of a 


and in clinical improvement. and 
Smellie ** that the 


group of patients with cystinosis was im 


noted 


proved after the administration of vitamin 
D, potassium chloride, and a mixture of 
sodium citrate and citric acid. Salassa and 
co-workers observed increased reabsorp 
tion of glucose, phosphates, and amino acids 
and the hyperchloremic 
acidosis and osteomalacia following the ad 


improvement in 


ministration of vitamin D to two patients, 
Both of these pa 
tients have remained in good health, although 


aged 11 and 16 years. 


it has been necessary to reduce the dose of 
vitamin D. It should be emphasized that 
the results of treatment depend on many 
factors, and it is not implied that every 
patient with Fanconi’s syndrome will re- 
spond satisfactorily to treatment. Worthen 
and Good,* in a recent publication, said 
they were unable to obtain a satisfactory 
response to vitamin D in one patient with 
Fanconi’s syndrome. 
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Anderson and co-workers ** induced re- 
tention of calcium, phosphorus, and nitrogen 
in patients with Fanconi’s syndrome by the 
administration of methyl testosterone. 

In summary, it may be stated that each 
patient with renal tubular failure should be 
carefully evaluated and every effort should 
be made to correct the altered physiology 
by providing the patient with enough alkali 
to correct the acidosis, enough fluids to pre 
vent dehydration, enough potassium to pre 
vent hypopotassemia, and perhaps enough 
vitamin D to correct the rickets. This may 
be accomplished only by the slow process of 
trial and error. 

It should be mentioned here that increased 
excretion of amino acids in the urine has 
been observed in patients with various dis 
eases. The relation of amino-aciduria to the 
primary disease is not understood in most 
instances and the condition may represent 


28 has 


only a coincidental finding. Jonxis 
demonstrated aminoaciduria in patients with 
simple vitamin D-deficiency rickets. He also 
observed that some members of the families 
of patients with simple rickets excreted in 
creased amounts of amino acids in the urine, 
although they manifested no evidence of 
rickets. Scurvy may also be accompanied 
by increased excretion of amino acids. 
Hereditary cystinuria, a disease considered 
to be the result of an error in cystine metab- 
also increased 


olism, is characterized by 


excretion of cystine. In other cases, there 
are increased amounts of arginine, lysine, 
and ornithine in the urine. 

Infants suffering from galactosemia ex 
crete increased amounts of amino acids in 
the urine, in addition to large amounts of 


the 


aciduria appears to be related to the galacto- 


galactose. In these patients amino 
suria, since the excretion of amino acids 
decreases as the excretion of galactose is 
reduced by elimination of this substance 
from the diet. Some patients with phenyl 
pyruvic oligophrenia have been shown to 
excrete an increased amount of a variety 
of amino acids in their urine.* 
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Salt-Losing Nephritis or Diabetes 
Salinus Renalis (Fanconi) 


In an occasional patient with advanced 
renal disease the tubules may lose their abil- 


ity to reabsorb adequate amounts of sodium 


chloride. The danger of fatal losses of salt 
is especially great if glomerular function is 
adequate. Since this condition is a mani 
festation of more serious renal disease, treat 
ment depends on the primary condition plus 
the administration of salt to replace that 


which is lost. 


Familial Juvenile Nephronophthisis 


Fanconi,* in 1951, reported observations 
on eight children from two families with 
a disease that he named “familial juvenile 
The 


were remarkably similar in all cases 


features 
ly 


uria, polydipsia, and nocturia appeared at 


nephronophthisis.” clinical 


about the age of 2 years. As the disease 
progressed, oliguria ensued and three of the 
patients died of uremia at the age of 6 years 
Laboratory studies disclosed persistently low 
values for blood sugar and hyperelectrolyte 
mia. Albuminuria was not noted early in 
the course of the disease. Terminally, all 
signs of glomerular failure became apparent. 
Histologic examination of the kidneys from 
the patients who died of the disease dis 
closed degeneration of the renal parenchyma 
marked by hyaline changes in the epithelium 
of the proximal convoluted tubules and the 
basal membrane. There was hyaline degen 
eration of the glomeruli without evidence of 
inflammatory changes or sclerosis of the 
the 
manifestations of the disease to be a result 
We 


have encountered no other reports of this 


arterioles. Fanconi considered early 


of primary renal tubular insufficiency. 


unusual condition. 


Infantile Renal Acidosis or 
Lightwood-Albright Disease 
One of the most important functions of 
the kidney is regulation of the acid-base 
balance, a function that appears to be ac- 
complished in large part by the distal renal 
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tubules. Acid-base equilibrium is probably 


maintained by two separate mechanisms, 
namely hydrogen-ion exchange and ammonia 
production, both of which aid in conserving 
fixed base. Should these mechanisms fail, 
fixed base is lost and acidosis ensues. 

Lightwood,*! in 1936, called attention to 
a clinical syndrome which he attributed to 
isolated failure of the base-preserving 
function of the distal tubules. In 1940, Al 
bright and co-workers * described a similar 
syndrome in adults. The of 
these workers have been confirmed by many 
others, and the syndrome of infantile renal 
acidosis or Lightwood-Albright disease, as 
the condition is called in adults, has become 
a well-established clinical entity. 

The of infantile 
unknown but many hypothetical causes have 
been suggested, These include selective dam 
age the distal 
poisons (for example, mercury or sulfona 
mides), or dehydration, More recently, 
Lightwood and co-workers ** have suggested 
that the disease as seen in infants might be 
the result of functional immaturity of the 
kidney. 
proved, and available evidence suggests that 


observations 


cause renal acidosis is 


to tubules by infections, 


None of these theories have been 


the disease may be caused by any one of 
several factors. 

Infantile renal acidosis was recognized by 
Lightwood at the the 
records of 850 consecutive necropsies done 


time he reviewed 


on infants and children. He observed de- 
posits of calcium extending from the apexes 
of the pyramids to the cortex in six cases, 
and on microscopic examination of these 
kidneys he noted the calcium to be deposited 
of the 


records disclosed that these patients had died 


in the collecting tubules. A review 
of diseases that were remarkably similar, 
and that all 
cases in which appropriate laboratory data 


acidosis had been present in 


were available. He has since been able to 
collect a total of 35 cases of the disease 
from the pediatric service of the Hospital 
for Sick Children in Thus the 
disease is undoubtedly commoner than is 


London. 


generally recognized. 
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There is no agreement as to the exact site 
of the renal lesion that produces infantile 
renal acidosis. It is agreed, however, that 
only a part of the acid-base regulating mech- 
anism is disturbed, since there is some pro- 
of As Schreiner and 
associates ** have observed with 
the disease, the defect could be the result of 
(1) failure of the distal tubular exchange of 
H ions or (2) primary failure of reabsorp- 
tion of bicarbonate by the proximal tubules 
or (3) primary increase in reabsorption of 
chloride or (4) a combination of (1) and 
(2). 

The of 
renal acidosis are usually not manifest until 
the infant is 6 to 12 months old. It is first 
noted that the infant fails to thrive. Vomit- 
ing and constipation may be present. Poly 
which constant 


duction ammonia. 


in adults 


clinical manifestations infantile 


uria polydipsia, are 
features of the disease in adults, are usually 
not observed in infants, although infants 
often prefer liquid to solid foods. The dis- 
ease occurs about twice as frequently in 
males as in females. 

Physical examination may show no gross 
abnormalities, but some children are wasted, 
have muscular hypotonia, and are listless. 
Signs of acidosis and dehydration are ob- 
served infrequently, 

Laboratory studies characteristically dis- 
close an increase of the serum chlorides and 
a decrease of the carbon dioxide combining 
power. The levels of the serum sodium and 
serum potassium may be decreased while the 
level of the blood urea is normal except 
during periods of dehydration. The specific 
gravity of the urine is low, varying between 
1.005 and 1.010, and the urine may contain 
small amounts of protein and a few leuko- 
cytes. The reaction of the urine is almost 
always neutral or alkaline, although it may 
occasionally be acid in patients with severe 


dehydration. The ammonia content of the 


urine is diminished or normal. As noted 
previously, Lightwood and associates became 
interested in this disorder because of the 
finding of calcium in the kidneys. Roent- 
genologic evidence of varying degrees of 
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renal calcification was noted in 13 of the 35 
patients mentioned in his recent publication. 
occur more 


Renal calcifications 


frequently in adult patients with the Light 


appear to 
wood-Albright syndrome. In an occasional 
child there may be roentgenologic evidence 
of rickets. 

The treatment of infantile renal acidosis 
consists primarily of the administration of 
alkalies, either as sodium bicarbonate or as 
a buffered solution. Lightwood recommends 
a mixture of sodium citrate (10 gm.) and 
citric (100 ml.) 
Alkali should be given in whatever dose is 


acid (6 gm.) in water 
necessary to correct the acidosis. Treatment 
should be continued until the infant is gain 
ing weight normally and the carbon dioxide 
combining power of the plasma has been 
more than 20 mEq. per liter for at least 
three months. Results of treatment are usu 
ally quite striking, and recovery is to be 
anticipated with continued treatment. 


Oculocerebrorenal Syndrome 


Lowe and co-workers ® and, more recent 
ly, Worthen and Good ** have noted infants 
with multiple abnormalities, one of which ts 
renal tubular insufficiency. The infants ex 
hibit hyperactivity, flabby musculature, an 
abundance of subcutaneous fat, hyporeflexia, 
deficiency, inter 


hydrophthalmos, mental 


mittent bouts of fever of undetermined 


cause, and, in some cases, cataracts and 
rickets. 

Disturbances in the concentration of 
serum electrolytes that accompany the dis 
ease are attributed to an inborn error in 
metabolism resulting in the production of 
excessive amounts of organic acids which 
must be excreted. In addition, the patients 
appear to have impaired renal tubular fune 
tion characterized by decreased production 
of ammonia. As a result, the carbon dioxide 
combining power of the plasma is decreased 


while the level of serum chloride is at the 


upper limit of normal or slightly elevated. 
The 


protein and decreased amounts of ammonia 


urine contains increased amounts of 


Stickler—Hayles 


Treatment is directed toward correction 
of the acidosis by the 
buffered alkali. 
benefited by the addition of small doses of 


administration of 


Patients with rickets are 


vitamin D. Hydrophthalmos and cataracts 
require surgical management. Unfortunate 
ly, mental deficiency, which is the most 
disturbing feature of the disease, is not 
altered by treatment 


Pyelonephritic Hypertension 


Fanconi*® has reported interesting obser 
vations on two patients seen 11 and 19 years, 
respectively, after they had been observed 
with hypertension and pyelonephritis. In 
each instance, hypertensive changes that had 
been found in the optic fundi at the time of 
the original examination had disappeared 
by the time of the examination made years 
later. The author concluded that 
hypertension had been the result of inflam 


transient 


matory reaction about the renin-producing 
cells of the distal tubules, and for this reason 
we mention the syndrome in this discussion 
for completeness. 

As a 


cells were stimulated to secrete renin which 


result of inflammation the renin 
was converted by the liver to hypertensin 
ogen which in turn produced the hyperten 
sion. 


Nephrogenic Diabetes Insipidus 


Veil,” in 1923, postulated the existence 
of a type of diabetes insipidus that would 
not respond to the administration of vaso 
pressin (2-Hypophamine) (Pitressin) tan 
nate but did not describe a patient with such 
a disease. Haymann and Fanconi,** in 1926, 
appear to have been the first to describe a 
with 
diabetes insipidus 


patient vasopressin tannate-resistant 
Waring and associates, 
in 1945, gave a detailed description of the 
disease and reported their observations on 
six patients. Several reports ** have ap 
peared during recent years, and the disease 
The functional 
defect is attributed to an inability of the 


entity is well established. 


distal tubules to reabsorb water in response 
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to antidiuretic hormone from the posterior 
pituitary. Pathologic studies of the kidneys 
of patients with this disease have shown 
mild hydronephrosis and dilatation of the 
tubules containing eosinophilic hyaline casts. 

The disease occurs almost exclusively in 
males although it has been recognized in a 
few females. It is a familial disease but the 
pattern of transmission apparently varies in 
different 

Polydipsia and polyuria, which are so 


families. 


characteristic of this disease, usually appear 
soon after birth. Vomiting not infrequently 
follows the ingestion Of large volumes of 
a disturbing 


liquids. Constipation is often 


symptom. Dehydration may be so severe 
as to result in hyperthermia. These patients 
may drink almost unbelievable amounts of 
liquids. When deprived of liquids they be 
come extremely irritable and dehydration 
ensues rapidly. 

The results of laboratory tests, except for 
low the 


little help in establishing the diagnosis, al 


specific gravity of urine, are of 
though they may be of great value in exclud 
ing other disorders associated with polyuria. 
Occasionally, special studies such as that de 
vised by Hickey and Hare * may be neces 
sary to distinguish between nephrogenic 
diabetes insipidus, true diabetes insipidus, 
and functional polydipsia. During periods of 
dehydration with hemoconcentration the level 
of serum sodium and chloride may be ele 
vated, The results of urinalysis are normal 
except for low specific gravity (not exceed 
ing 1.005). The administration of vasopres 
sin tannate does not alter the clinical course 
of the disease or produce a significant rise 
in specific gravity of the urine. 

Treatment is unsatisfactory, since nothing 
is known that will control the constant loss 
of water in the urine. In small infants it is 
frequently necessary to dilute the formula 
with water so that an adequate intake of 
fluid can be maintained. The prognosis is 
usually good, although the disease persists 
unchanged throughout life. An 
patient may have impaired growth. 


Mayo Clinic 


occasional 
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Renal Function in Children with Leukemia 


A Clinical and Pathological Study 


ENID F. GILBERT, M.B.B.S.; E. CLARENCE RICE, M.D., and PIERRE A. LECHAUX, M.D., Washington, D. C. 


Although authors * have com- 
mented on the frequency of parenchymal 
infiltration of the kidneys in leukemia, there 


study of 


many 


has to date been no systematic 
kidney function during the course of the 
The this 
present the results of the investigation of 


disease. purpose of paper is to 
renal function in 35 patients with leukemia 
in the pediatric age group who have been 
studied during a two-year period, 1954 
1955, inclusive 

Clinical results were supplemented by the 
pathological findings in 14 of the 35 pa 
came to examina 


who postmortem 


tients 
ton, 


Methods 


determinations, urinary 


Blood 


specific 


urea nitrogen 


gravity, and routine urinalyses were per 
formed on 35 patients in whom a definite diagnosis 
of leukemia was established, both by bone marrow 
and peripheral blood examinations. The blood urea 
a spec trophotome tri 
this 


are considered 


nitrogen was performed by 
urease.” By method 


100 ml 


Urinalyses 


glycerol 
10 to 
range of 


method using 


values from 16 me/ 


within the normal included 
a semiquantitative albumin determination using the 
with reagent, and 
A sedi 


centrifugation was spread on a 


sulfosalicylic acid test Exton's 


using prepared standards for comparison.” 
ment formed by 


microscopic slide and examined for cellular and 


formed elements. The concentrating ability of the 


kidney was determined by the urinary specific 


atter 


taken on early morning specimens, oF 


gravity 
a two-hour fluid deprivation period 
Determinations were made during the following 


periods 


Submitted for publication Tune 5, 1956; accepted 
July 25 
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From The Department of Pathology The 
The Children’s Hospital 
Columbia 
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Research Foundation of 
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1. At the time of diagnosis and before the insti- 
tution of therapy. 
After treatment had been initiated and im- 

provement had become evident 

When the patient was in remission 

When there was any progression of the dis 

ease 

At regular intervals throughout the course 

of the disease 
6. During the terminal period of illness 
Urea clearance studies were performed on four 
patients. The more sensitive measurements of kid 
ney function by the use of intravenous renal clear 
the determination of glomerular 


ance studies for 


filtration rate and tubular excretion were not in 


cluded 
Results 


The types of leukemia encountered in the 
35 patients were as follows: acute lympho 


cytic 28; chronic lymphocytic 1; acute 
chronic myelocytic 3 

A total of 154 
the blood 
nitrogen were performed. The 
(Table 1) indicate that in 13 patients the 


blood urea nitrogen rose above 16 mg/100 


myelocytic 3; 
Renal Function Studies 
urea 


separate determinations of 


results 


ml. The highest value was 32 mg/100 ml 
and was obtained in a patient with acute 
lymphocytic leukemia who was in relapse. 
The blood urea nitrogen, while principally 
dependent on the glomerular filtration rate 
and thus recording kidney function, is none 
the less dependent on protein intake and 
tissue destruction, that is, products of 
hemoglobin and white blood cell resorption. 
There is no reason to believe in our patients 
that protein intake was increased, and ter- 
minally it was probably considerably re 
duced. With respect to tissue destruction 
we have followed in five patients the serum 
uric acid (indicating white blood cell de 
struction) and in all cases the indirect se- 
(indicating hemoglobin re- 


rum bilirubin 
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RENAL FUNCTION IN CHILDREN WITH LEUKEMIA 


sorption). When there has been a rapid 
fall in the white blood cell count, the serum 
uric acid has invariably been elevated; the 
indirect serum bilirubin has been within 
normal limits in all patients. 

According to the observations made dur 
ing the course of leukemia the renal con- 
centrating ability (Table 1) was not demon 
strated to be impaired as shown by the 
urinary specific gravity test. In no patient 
was the specific gravity less than 1.010 fol 
lowing a two-hour fluid-deprivation period. 

Routine urinalyses (Table 1) showed an 
albuminuria above 50 mg/100 ml. in four 
patients, three of whom had acute lympho 
cytic and one chronic myelocytic leukemia. 
These patients were in the terminal phase 
of the disease and showed gross and micro 
scopic evidence of leukemic infiltration of 
the kidneys at autopsy. No significant 
albuminuria (50 mg/100 ml, or more) was 
noted other than in specimens which were 
grossly bloody. Two patients at the onset 
of the disease showed red blood cells (Table 
1) in the urine in excess of five cells per 
high power field. The platelet count was 
less than 10,000 per cubic millimeter at the 
time of these urine examinations. Grossly 
bloody urine occurred a few days prior to 
death in eight patients. Of these eight pa- 
tients six came to autopsy, and all showed 
gross and microscopic evidence of leukemic 
infiltration and hemorrhage into the renal 
parencii yma. 

Urea clearance tests (Table 2) were per 
formed on four patients, two of whom 
( patients 4 and 35) showed elevated blood 
urea nitrogen values at the time of the 
test. The results indicate that the urea 


clearance was not below 90 of normal in 
these four patients. 

Pathological Findings The gross and 
microscopic appearance of the kidneys in 
the 14 autopsied cases of leukemia under 
investigation are presented in Table 3. The 
kidneys showed leukemic infiltration in 13 
cases. Despite marked parenchymal de- 
struction observed at autopsy, no gross im 
pairment in renal function was apparent 
as determined by the methods employed, 
as previously mentioned. 

The kidneys were slightly enlarged in all 
cases, often as much as two or three times 
the normal size. Adherence of the capsules 
to the renal parenchyma was not observed 
The external surfaces of the kidneys were 
pinkish gray and frequently showed mottled 
red areas as a consequence of hemorrhage. 
The cut surfaces of the kidneys showed, 
in most cases, areas of hemorrhage and 
loss of distinct demarcation between cortex 
and medulla. Microscopically, the leukemic 
infiltration was most evident in the cortex 
where there was compression, distortion, 
and separation of the tubules by leukemic 
cells, The glomeruli occasionally showed in 
creased cellularity, and sometimes there was 
evidence of tubular degeneration. Areas of 
extravasation of blood and foci of necrosis 
were consistently found in the cortex and 
medulla as well as in the calices and pelves. 


Comment 


A review of the literature in which all 


reports concern adult patients, indicates a 
diversity of opinion as to whether renal in 
sufficiency occurs during the course of 
leukemia. Por example, Allen® states that 
at no time during the disease is there impair 


Tasie 2—A Comparison of Urea Clearance and Blood Urea Nitrogen Determinations 


Patient Stage of 

Number* Disease 
Kelapse 

Terminal 

Kemission 


Kelapse 


*Patient numbers identical with Table | 


Gilbert et al 


Blood Urea Nitrogen Per Cent Urea 
Me 10 Mi Clearance 


| 
i” 
il 
a 32 
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ment of kidney function, while Wintrobe '° 
alleges that in advanced cases the clinical 
picture resembles that of uremia. 

Locke and Minot ? observed hematuria in 
15% of 110 patients with chronic myelo- 
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leukemia, in 8% 


CHILDREN 


cytic leukemia. Hematuria occurred in 20% 
of 80 patients with chronic lymphocytic 


of whom it was marked 


and associated with intense pain and en- 
largement of the abdominal lymph nodes. 


Taste 3.—The Correlation of Clinical and Pathological Findings in Fourteen Autopsied Cases of 


Patient 
Number* 


| 


Therapy 


6 Mercaptopurine; steroids 


4-Aminomethylpteroy] glu- 

tamic acid (A-methop- 
terin); 6-mercaptopurine; 
steroids 


6 Mercaptopurine; steroids; 
azaserine; triethylene me- 
lamine 


6-Mercaptopurine; steroids; 
4-amlnometh ylpteroylglu- 
tamic acid 


6-Mercaptopurine; steroids; 


irradiation 


6-Mercaptopurine; steroids 


6 Mercaptopurine; steroids 


6-Mercaptopurine; steroids 


Cortisone; corticotropin 
(ACTH); 6mercapto- 
purine; 4-aminomethyl- 
pteroylglutamic acid 


Cortisone; corticotropin 


4-aminometh ylptero y lglu- 
tamic acid; steroids; aza- 
serine, (mercaptopurine; 
chloropurine 

Corticotropin; cortisone; 6 
mercaptopurine, 4-amino- 
methylpteroylglutamic 
ack 


Steroids 


Triethylene melamine 


| 


| we. 


| 


Leukemia 


Pathological Examinations of Kidneys 


Gross 


wt 
corticomedullary demarcation; 
and calices filled with blood clot 


Wt. slightly increased over the normal; 
purplish-gray hemorrhages in cortices 


Wt. 2Xnormal; surfaces studded with 
petechial hemorrhages; kidneys soft and 
flabby and purplish gray; poor cortico- 
medullary demarcation; cortices 
tained numerous hemorrhagic 
pyramids congested 


areas; 


Wt. 3.5Xnormal; subcapsular hemor- 
rhages; large, soft and yellowish pink: 
hemorrhagic areas throughout cortex 
and medulla; calices and pelves filled 
with blood 


Wt. 2Xnormal. Hemorrhagic areas over 


surfaces; on section pelves dilated and | 


filled with blood clot; cortico- 


medullary demarcation 


poor 


Wt. slightly increased over normal; pale 
pink; poor corticomedullary demarca- 
tion 


2Xnormal; soft and pinkish; 
corticomedullary demarcation; 
capsular petechial hemorrhages 


poor 
sub- 


Wt. slightly inereased; capsules strip 
easily; surtaces studded with pinkish- 
gray areas; poor corticomedullary de- 


marcation 


| Wt. 2Xnormal; large, pale pink subcap- 


wt 


corticomedullary de- 


petechiae; 
diffuse cortical 


indistinct; 


sular 
generation 
petechiae 


Wt. 1.5Xnormal; firm, smooth, reddish 
purple; cortical congestion 


2Xnormal; large, firm, smooth, and 
reddish purple 


Wt. 2normal; large, firm, smooth, and 
yinkish purple; poor differentiation 
etween cortex and medulla 


Wt. 3xXnormal; surfaces pinkish yellow 
and studded with small petechiae; 
poor differentiation between cortex and 
medulla 


| Wt. slightly greater than normal; light 


brownish-purple cortex and medulla 


poorly demarcated 


| 


| Glomeruli 


Microscopic 


2Xnormal; soft, light pink; poor | Leukemic infiltration into perirenal tissue 
pelves | 


and capsule; increased cellularity of glo- 
merull; leukemic infiltration around glo- 
meruli and tubules with compression and 
distortion of tubules 


Interstitial infiltration with leukemic cells; 
one large area of hemorrhage 


Leukemie infiltration into perirenal tissues 
and capsule; increased cellularity of glo- 
merull; leukemic infiltration around glo- 
meruli and tubules with tubular sepa- 
ration and degenerative changes; areas 
of hemorrhage and necrosis 


Leukemie infiltration into glomeruli and 
throughout entire parenchyma; com- 
pression and distortion and degenerative 
changes of tubules; areas ot hemorrhage 
and necrosis 


Hemorrhage and leukemic infiltration into 


perirenal tissues and capsule; increased 
cellularity of glomeruli; leukemic infil- 
tration around glomeruli and tubules, 
most marked in cortex; early degenerative 
changes of tubules; large areas of hemor- 
rhage and necrosis 


Marked congestion of pyramids; no leukemic 
infiltration 


Increased cellularity of glomeruli; smal) 
areas of leukemic infiltration around glo- 
meruli and tubules 


Leukemic infiltration around glomeruli and 
tubules; small areas of necrosis and hemor- 
rhage in cortex; hyaline changes in tubules 


Extensive interstitial leukemic infiltration, 


most marked in cortices compressing glo- 
meruli and tubules; degenerative changes 
of tubules 


Glomerular tufts compressed and congested; 
subcapsular spaces widened; tubular de- 
generation ont and dilation; several areas 
of leukemic infiltration; 
rhage 


Marked tubular degeneration and foci of 
leukemic infiltration 


area of hemor- 


Leukemic infiltration around glomeruli; 
a few glomerular tufts degenerated; tubu 
slightly dilated and slight to moderate 
cellular degeneration 


infiltrated with leukemic cells; 
extensive leukemic infiltration into the 
interstitial tissue; tubular degeneration; 
blood vessels distended with leukemic 
cells 


Dense and diffuse leukemic infiltration 
throughout enchyma, more marked in 
the region of arcuate and lobular arteries 


* Patient numbers identical with Table | 
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| | 
1 
| 
| 
| 
| 
é 
| | 
| 
18 
| 
| 
| 
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The authors explained the hematuria in 
some cases by the presence of thrombo- 
cytopenia and in others by leukemic infiltra- 
tion of the kidney or enlargement of the 
neighboring lymph nodes producing venous 
engorgement of the organs. In our series 
of patients gross hematuria was present 
only during the terminal phase of the dis- 
ease and occurred in the presence of marked 
thrombocytopenia. 

Clere | has reported a patient with leu- 
kemia showing an albuminuria of 2 gm. in 
24 hours. In a few instances of leukemia, 
Bence-Jones proteinuria has been ob 
served,™ 

Rosenstern { studied urinary sediments 
and found an excess of uric acid and leu 
kemic cells in patients undergoing treatment 
with x-rays. 

According to Bell™ rare cases of leu 
kemia die of uremia, and in such instances 
at autopsy very large kidneys are found 
with massive leukemic infiltration. The 
renal insufficiency in such cases is due to 
the great reduction in functional renal 
parenchyma. Merrill and Jackson ™ found 
in 18 autopsied patients, 10 instances of im 
paired renal function prior to death. Of 
these four died in uremia. All of these 
authors’ patients were adults. The instances 
of patients 3 and 35 could be inferred to 
imply that although the blood urea nitro 
gen was occasionally elevated to 20-32 
mg/100 ml. the urea clearance was normal. 
Such slight deviations may be due to ab- 
sorption and disintegration of large 
amounts of protein, releasing nitrogen into 
the nitrogen pool and thus increasing the 
urea levels of the blood. 

It has been well established that the 
blood uric acid frequently increases in leu- 
kemia.§ This is probably a reflection of the 
excessive production of uric acid resulting 
from the disintegration of large numbers 
of fragile and immature cells which pro- 
duces an increase in nucleic acid and purine 
metabolism. 

+ Clerc, cited by Mach, R. S* 

t Rosenstern, cited by Mach, R. S* 
§ References 14-18. 
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RENAL FUNCTION IN CHILDREN WITH LEUKEMIA 


With the advent of potent therapeutic 
agents capable of producing rapid and ex- 


tensive nuclear destruction, there have been 
occasional reports of uremia following this 
therapy in patients with leukemia and 
lymphoma. In those patients urinary ob 
struction resulted from the precipitation of 
urates and uric acid in the collecting tubules 
or ureters. There have been 17 such cases 
of uremia reported thus far, either follow 
ing the use of chemotherapeutic agents or 
x-ray therapy.) Only one of these cases, 
however, occurred in a child while being 
treated for Hodgkin's disease * with tri- 
ethylene melamine. Uremia did not occur 
except in the presence of obstructive uro- 
pathy. 

Gowdey and Neuhauser*® in a study of 
intravenous pyelography in children with 
leukemia found that iodopyracet ( Diodrast ) 
clearance by the renal tubules was well pre 
served. Despite this fact, roentgenographic 
changes indicative of leukemic infiltration 
were present. 

Despite the varied and occasionally con- 
flicting reports in the literature of renal 
function in leukemia, it seems apparent 
from the present study that in the pediatric 
age group there is no gross detectable im- 
pairment of renal function during the 
course of the disease. One would expect 
to find less evidence of renal impairment 
in a child with leukemia who had suffered 
no kidney damage prior to the development 
of leukemia than in the adult patient with 
possible preexisting renal damage and sub- 
sequent leukemic involvement. This would 
be substantiated by a comparison of the 
present results with those of previous 
authors {€ who have studied the disease in 
adult patients. 

The significant observation of this study 
is that, despite the presence of gross and 
microscopic leukemic infiltration of the kid- 
neys and the frequent terminal finding of 
blood in the urine, the renal tests employed 
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revealed no impairment of the function of 
this organ. 


Summary 


In a group of 35 children with leukemia 
results of kidney function studies are pre- 
sented, These renal tests included urinaly- 
ses, blood urea nitrogen and urea clearance 
determinations. 

The gross and microscopic pathology of 
the kidneys in 14 of these patients is cor- 
related with the respective renal function 
data, 

From the findings reported it can be 
concluded that there is no evident impair- 
ment of renal function during the course 
of leukemia despite the fact that postmortem 
examination reveals the presence of gross 
and microscopic infiltration of the kidney 
parenchyma. 
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It is generally agreed that it is more diffi- 
cult for human beings to face the unknown 
than the known. The child entering the 
hospital, especially for the first time, is 
facing the unknown, and his anxiety in 
this situation may be extreme. This paper 
is concerned with the role of the physician 
in minimizing this anxiety as he prepares 
his patients for hospitalization and super 
vises the child’s care in the hospital. 

Over the past 20 years many studies have 
been conducted to determine the emotional 
effects of hospitalization on the child.* Ob 
servations have been made of significant 
changes in the behavior of the child which 
were not present before hospitalization, the 
duration of such changed behavior, and the 
age groups in which it has occurred, It 
was found that 20% of the hospitalized 
children showed the following significant 
behavior changes after hospitalization (in 
one study this figure reached as high ‘as 
50% )*: regressive behavior, with extremely 
increased dependence, loss of bowel or uri 
nary control, loss in the ability of self-help; 
fears—excessive fears of hospitals, white 
strangers, bodily harm; 
night terrors, difficulty 
speech disturbances 


darkness, 
sleep disturbances 


coats, 


in going to sleep; 
voice changes, refusal to talk; eating dis 
turbances; tics and mannerisms; negativis 
temper tan 


tic reactions disobedience, 


trums, defiance, destructive behavior. 

The change in behavior ranged in dura 
tion from several months to three or four 
years. Approximately 509% of these chil- 
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dren were under the age of 4 years at the 
time of hospitalization. From these stud- 
ies,t it was concluded that emotional trauma 
in the pre- 
vented by (a) an adequate parent-child re- 
lationship; (>) proper preparation of both 
the parent and the child for the experience 
of admission, hospitalization, and discharge, 
and (c) modifying the hospital experience 
as much as possible to meet the endurance 
of the child and his parents. 

Modern pediatric training stresses the 
importance of the physician in helping par 
ents build an adequate parent-child relation 
ship. This point, however, is not within 
the scope of this paper. We are concerned 
here with what we as physicians can do 
about the preparation of the child for hos 
pitalization and about modifying the hos- 


hospital experience may be 


pital experience to meet the needs of the 


child and of his parents, as well as our own. 

The staff of the Pediatric Mental Health 
Unit at the University of California Med 
ical Center has, for the past several years, 


conducted a study of the reactions of chil- 


dren and their parents on the child’s ad- 
mission to this hospital and during his 
hospital stay, to determine what might be 
useful for physicians to know in caring for 


hospitalized children. For our presentation, 
the reactions of the child and of his parents 
will be considered separately, although it is 
apparent that the both are 
closely interwoven and highly synergistic 


reactions of 


Method 


It was of interest to us to hear what the children 
themselves had to say about their hospital expe 
Therefore, we interviewed 100 of these 


rience. 
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children in the age range of 3 to 15 years and 
told them that we, as members of the pediatric 
staff, were interested in what they thought about 
The questions 


child the 


in the hospital following 


of 


being 
were 
hospital 


asked each while he was in 

1. What did mother or father say was the reason 
you were brought to this hospital ? 

2. What do you think is the matter with you? 

3. What have the doctors and nurses done so far? 

4. Do you know what else they are going to do 
before you go home? 

Their responses to these questions brought up, 
in turn, the points which we discuss in this paper 

I. How well or how poorly children themselves 
are prepared for hospitalization 

Il. How much 
illness and whether this understanding is useful 


children can understand about 


to them 


IIf. What children have to say about hospital 
routine and our care 


I. How Well Are Children Themselves 
Prepared for Hospitalization? 


The responses of the children regarding 
their preparation for hospitalization are dis 
tributed as shown in the Table. It is ap 
parent from the Table that only 25% of the 
children, as judged by their responses, had 
been adequately prepared for hospitaliza- 
tion. 

Examples from the four response cate 
gories are presented for clarification. Of 
the 26 whose parents had not prepared 
them in any way for hospitalization, the 
following replies were typical : 

4 3-year-old, chewing tearfully on a doll blanket, 
answered to our first question: “To go home to 
morrow. She said she'd bring a toy.” 

“Why are you here now?” 

“She didn't let me go home.” 

A 6-year-old, in response to questioning, said 
“Don’t know. My doctor said I didn’t have to, but 
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this other thing, he said I had to, and mother 
said ‘yes’.” 

This child was one of the most difficult for the 
staff to manage, in terms of cooperation for pro- 
cedures and treatment. His lack of preparation 
may have been a large factor in this difficulty 

An “She told me. I 
guess ‘cause I’m sick, so I can get better. Hard 


to remember. I don’t think she did tell me, though.” 


ll-year-old said: never 


The next group are from the 22 children 
whose parents had prepared them by giving 
them a vague reason: 

A 3-year-old said: “To be fixed up.” He was, 
however, unable to say what was to be fixed 

A 6-year-old answered: “To get me well.” He, 
too, was unable to elucidate further. 

A 7\%-year-old replied: “To be checked.” 

“For what?” 

“I don’t know. She said to be examined.” 

The following examples are from the 27 
children whose only preparation had been 
overhearing symptoms or diagnoses, which 
further questioning revealed they did not 
understand : 

A 5-year-old girl with rickets said: “They're 
going to check me because I’m bowlegged.” 

“What does ‘bowlegged’ mean?” 


” 


“IT don’t know. I heard my mother say it 

A 7-year-old girl, when asked what she thought 
was the matter, answered: “I have protein in my 
urine.” 

“What does this mean?” 

“IT don't know; I heard my daddy say it.’ 

Many children sick 
“glands,” but had no idea what glands 
When explanations were not given 
or were the 
standing, they seemed to conjure up their 


were because of 


were. 


not within children’s under- 


own. 
10™%-vyear-old 


fever informed us that his spleen had been re- 


boy with possible rheumatic 
moved on previous hospitalization 


“What is a spleen?” 


Preparation of Children for Hospitalization 


No. of 
Children 


No preparation 


By vague reason 


By giving or overhearing diagnosis or symptoms 


By giving good understanding of illness (25% of this group were 4-6 yr 


Preparation as Judged by Response 


Age Range 
Greatest %, Yr. 


Age Range 
This Group, Yr. 


3-13 +6 
69 


11-15 


3-13 
3-13 
4-15 
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26 
22 
7 
2 
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“A big, round thing that grows pipes; luckily 
mine didn’t. A friend of mine’s did, and they 
didn’t get the pipes out and he died.” 

“What do you mean by pipes?” 

“I don’t know.” 

An even more confused explanation was given 
by a 6-year-old boy in the hospital for fever of 
undetermined origin. He said he was here to find 
out why his head hurt 

“Why do you think it hurts?” 

“Mother thinks I got wool in my lungs from an 
old blanket. 


nose 


I passed some of it up through my 
My x-rays show a black covering over my 
lungs, but I think it from a fall 


The illustrate the 
fusion difficulties of the child who 
enters the hospital with little or no idea 
of why he is there or with little under- 
standing of his illness. If good preparation 
for hospitalization is necessary, the question 
is then raised: Can the reason for hos- 
pitalization and a simple explanation of his 
illness be understood by the child? Some 
illustrative responses from the children who 
were well prepared may answer this ques- 
thon 


was 


above responses con- 


and 


II. How Much Can a Child Understand 
About Illness, and Is This Under- 
standing Useful to Him? 


Only 25 of the 100 children were able 
to give a good explanation of why they were 
in the hospital and medical terms 


which they understood. This group showed 


used 


that children are able to understand when 
explanations are given to them in simple 
terms. For example: 


A 10-year-old boy defined rheumatic fever as 
“Your heart is tired and needs a rest.” 

A 9-year-old girl with hypothyroidism said she 
had a thyroid deficiency 

“What does this mean?” 

“T have no thyroid gland. A thyroid gland helps 
your food go all over your body, to grow, and 


I will 


if you don’t take pills, you gain weight 


have to take pills all my life.’ 


An ll-year-old boy gave quite a lecture on 


nephritis, or, as he said: “I have ‘nethritis’ in my 
kidneys, and I’m here for tests on me and to rest 
more.” 
“What do you mean ‘nethritis’ in your kidneys?” 
“It means your kidneys are infected.” 


“Infected?” 


Gofman et al 


It's not bad 
worse 


“Your urine gets pus and blood 
now, but if | walk 
and then they can’t stop it.” 

“Are you worried about that?” 

“I'm not a bit worried. I know 
me better, and if I in bed, I 
worse. Since I've been here, they've taken blood 
tests. They had to do it 13 times to get blood 9 
times. It didn’t feel good, but if it shows I'm 
getting better, I'll never miss it.” 

A 4-year-old girl, seen prior to a tonsilloade- 


around it will get 


they will make 


stay can't get any 


nectomy, said: “They are going to take my tonsils 
out.” 

“Where are they?” 

“In the back of my throat, and they're going 
nose. I 
have to stay one and a half to two days.” 


to take out something else back of my 


These samples show that even a 4-year- 
old child can 
tion and the 
planations are given in simple terms. 
from the 


be prepared for hospitaliza- 
necessary procedures, if ex- 
It is 
evident comments of the older 
boy and girl how important is the element 
of the child's understanding of his illness 
in relation to his cooperation with pro 
cedures and in his follow-through on future 


care. 


III. What Do Children Have to Say 
About Hospital Routine and Our Care? 


The remarks of the children themselves 
They 
were usually elicited by the last two ques- 
“What 
and “What else are they going to do 


are important in these considerations 


tions: have the doctors done so 


far?’ 
before you go home?” 


First, let us consider the process of ad 
mission. Since it involves separation from 
the parents, admission is perhaps the most 
traumatic experience of hospitalization for 
a child as well as the parent because both 
are so intimately involved. This will be dis- 
cussed in more detail when the parents’ re 
actions are considered in the hospitalization 
of their child.t We that 
when the child and his parents have been 


have observed 
well prepared for the hospitalization ad- 
less difficult the 
in which this preparation has not been given 


mission is than in cases 
It is also important to stress the role the 


physician and the nursing staff can play in 


t To be published 
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diminishing the anxiety which accompanies 
admission, This separation anxiety can be 
reduced by an admission procedure admin- 
istered to allow for a gradual separation 
of the child from his parents. 

Most of the children who enter a chil- 
dren’s ward are lonely for their parents, un- 
comfortable in this new, strange situation, 
confused about why they are in the hospital, 


and fearful as 
to them. The physician and nurse can help 
the child with these feelings, first by under- 
standing that children usually react to stress 


to what is going to happen 


in a variety of ways. Some, especially 
younger children, will express their uncom- 
fortable feelings openly and verbally, with 
much erying. Others will become quiet and 
withdrawn—to the nurse or physician who 
is inexperienced with children, these chil 
dren will give the impression of being well 
adjusted to hospitalization because they do 
not cause any trouble. 

Some children may handle their uncom- 
fortable feelings by becoming belligerent, 
bossy, or destructive and by refusing to 
cooperate in any way with procedures and 
treatments. Underneath, these children are 
just as frightened and lonely as those who 
ery and say frightened, This 
belligerent expression of their underlying 


they are 


fear and loneliness is the most difficult for 
a hospital staff to handle, because of the 
staff's own reactions of irritation and an- 
tagonism to such children. As Dr. E. A. 
Park ® said in a speech on the opening of 
the Hospital for Sick Children in 
Toronto: 


new 


I can say from experience that in dealing with 


ignorant, prejudiced and utterly unreasonable 


parents and with some devil-born children it is 


difficult or impossible, to retain one’s equanimity 
I know, 


economize time and effort by 


too, that it is altogether too easy to 
the substitution of 
force for those devious ways of dealing with chil 
dren which are so effective and avoid scars, that 
distraction. But 


is, explanation, and 


these are time consuming. A child can be altogether 


persuasion 


too easily overpowered and treated as something 
inanimate. 

In helping our young patients with those 
uncomfortable feelings, which are usually 


1600 


expressed in one of these three ways, there 
is one principle on which our method should 
be based. It is the acceptance by the physi- 
cian and nurse of the child’s needs to react 
to stress. 

Coming to the hospital, often feeling sick 
pain, being separated from his 
and familiar surroundings, 
placed under the care of strangers make up 


and in 
parents and 
one of the most difficult situations a young 
child has to face. Yet, at the same time, 
he is required to submit to new and often 
painful procedures. If he makes much pro- 
test, the staff may scold him or at the most 
quiet him. As Pearson*® says, “In the face 
of overwhelming terror, we often require 
him to be passive.” Or, in our efforts to 
help him, we may give what seems to him 
false for the 
nurse or physician to try to reassure the 
child by saying there is nothing of which 
to be afraid or that there is no need to cry 


reassurance. It is common 


from loneliness when he is surrounded by 
This 
seldom will remove his feeling of fear or 
loneliness, and the child then the 
additional burden of feeling it is wrong to 
be afraid or lonely and to show it. Yet, one 
of the basic principles of child psychiatry 
is that if the child is encouraged and helped 
feelings to an 


doctors and nurses to care for him. 


carries 


to express his troubled 
understanding person, he is often relieved 
by being able to relate and communicate 
these feelings. The frightened, lonely hos- 
pitalized child will benefit more by a physi- 
cian or nurse who recognizes the impor- 
tance of helping the child to express his 
feelings. 

Either the nurse or the physician can 
say that frightened the 
child is at being in a strange place, or at 


she knows how 
going off with a nurse and leaving his 
mother, but that it is all right to be 
frightened, that it is all right not to want 
to stay and to prefer to go home. But it 
must be added that even though the child 
doesn't like it, and even though the nurse 
or doctor does understand, nevertheless, he 
does have to stay and that everyone will 
help as much as possible. 
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One of our patients indicated that this 
sort of management would have helped her: 

A 6%-year-old girl said: “I was unhappy when 
I had to stay. I cried, but sometimes I don't, I 
get real mad and hate staying. I cry and tell them 
I don’t want to stay.” 

“What do they say?” 

“I don’t know, I really don't tell them anything 
about it.” 

“Would it help if you could?” 

“Yes, it would. I came to get my cold all gone, 
but I hate staying.” 

Some past studies § have indicated that 
it is common for children to interpret ill 
ness and hospitalization as punishment for 
misbehaving. In our own study, we did not 
find this common, 
However, several of the children gave some 
indication that they felt their illness was 
partly on the basis of misbehavior. 

A 6-year-old boy with eczema said: “I scratched 
my hand and everything and my temp ran up.” 

“What is a ‘temp’?” 

“When my boy friend came in and I got too 
excited, my temp ran up.” 

Another 6-year-old boy, with dwarfing, said he 
was in the hospital “Because I’m not eating well. 
I don't get the things I like, like hamburger, 
weenies, and baked potatoes, not the yellow kind 
My mother wants me to learn to like other things, 
but I can't swallow them; that’s why I'm here.” 

A 10-year-old child with asthma described 
asthma as: “It's hard breathing and it’s awful. | 
have it because I have too much energy and run 
hard and get too much 


interpretation to be 


around and laugh too 
house dust.” 

It is important for physicians to make 
sure that our patients do not have this 
interpretation of their illness and hospital- 
ization. We may be able to correct their 
misinterpretations, as well as give them a 
better understanding of their illness, by 
asking them when we examine and treat 
them why they think they are in the hos 
pital and what they think is causing their 
illness. 

The child’s life in the hospital should be 
as normal as possible. He will be happier 
if he is dressed and allowed to play with 
other children during the day. If it is 
necessary to restrict him to bed, or to iso- 
late him, this should be explained to him 
at the level of his understanding, so that 
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he does not interpret this as punishment. 
Good nursing care should include the pro- 
vision of play equipment and amusements 
for the child. Schooling should continue, 
if possible, either with a teacher assigned 
to the ward or with frequent visits from a 
home teacher. The staff can also be helpful 
to the child by being aware that seemingly 
insignificant hospital routine can be very 
important to the young patient and may 
The following are 


require explanation. 


some examples : 
convulsions contrasted 


had a longer 


A 6-year-old girl with 
this hospital with another, saying 
bed before.” 

“You think this one is too small?” 

“I think cribs are for babies, and I don't like 
this crib.” 

When told that she was a pretty big girl, that 
hospital beds are pretty far off the floor, and we 
wanted to be sure that she didn’t roll out while 
she was sleeping, she accepted the crib with less 
distaste 

An obese, sensitive 11-year-old adolescent girl 
had never been from her mother and, ac 
cording to her mother, was “satisfied about coming 
until she was told on admission she couldn't wear 
This girl had matured early 
She said she 


away 


her own pajamas.” 
and had quite well-developed breasts 
didn't feel the hospital gown would cover her well 
and didn’t want to stay. When we saw her, she 
was sitting in bed in the admitting unit, flushed, 
hot, and unhappy, with her bathrobe on and the 
covers up to her neck. On inquiry, we discovered 
that she thought the gown tied in front, so that 
abdomen would 


demonstration 


it was true her breasts and fat 
have been quite exposed. After a 
of how the gown went on, she took off her robe, 
relaxed, and accepted admission to the hospital 


Painful procedures are difficult for the 


physician as well as for the patient. If 
the child can be helped to undergo this 
stressful situation with as little physical and 


emotional suffering as possible, the physi 
feel better able to 


manage subsequent 


cian will and will be 


situations with more 
self-assurance. Two basic principles under 
lie this help: (1) preparation of the child 
for the procedure and (2) the recognition 
and of his 


Every child, even a 2-year-old, should be 


acceptance feelings about it. 
told as simply and honestly as possible what 
is going to happen to him. For example: 
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Recently, a 9-year-old girl was in our ward with 
a ruptured pancreas and pancreatic cyst on the 
basis of a bicycle handlebar injury. She was sent 
to University of California Hospital for surgery 
because she was absolutely uncooperative in her 
local hospital. She would pull out the Levin tubes 
and the intravenous tubes, refused to eat, and wet 
and soiled her bed. Here, although not one of 
our most cooperative patients, she did none of these 
things. As went on 
weeks), she became most cooperative and before 


time (she was here five 


discharge was a favorite of the doctors and nurses 
What for the attitude? In 
Sydney's “In the other hospital no one 


accounted changed 
words 
there liked me, they just put me in a room alone 
They 
they 
know what 


with nothing to do; they didn’t care never 
told me anything 


just started it. I 


never told me what 
didn’t 
They told me I'd have to have the 
After one 


were 
going to do 
to expect ever 
tube one day; and I thought they'd stop 
day | pulled it out, and they didn't come back for 
a long time to put it back.” 

Here she said, it was different 

“They always told me what they were going to 
know the 
business, and there was no use to pull out the tube.” 

The child should be allowed to express 


do beforehand; I doctors here meant 


his feelings about any painful or frighten 
He should be told that we 
understand he doesn't like it, that it is all 


ing experience. 
right for him to be frightened, that we 
understand his feeling, but that it has to 
of help to the child if the 
a little while after a pro 


be done. It is 
nurse can stay 
cedure to let the child know she “respects 
the fact that 


thing unpleasant and give him an oppor 
11 


he has experienced some 


tunity to express his feelings.” 

The child in the hospital should not be 
exposed to children who are very sick or 
who are experiencing painful procedures, 
or be subjected to the sight of other chil 
dren who have had mutilating accidents. 
Children, especially in the preschool age, 
often think that what is being done to one 
child in the hospital will also be done to 
him. 
having a duodenal drainage. As he 
tested and the children 
started to cry, and one of them indicated 
that he thought he was next. It is de- 
moralizing, too, for the older child to break 


In our toddlers’ ward, a child was 
pro- 


cried, all other 


down under the stress of a painful pro- 


cedure in the presence of others. To avoid 
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this unnecessary emotional trauma, we feel 
all painful procedures should be conducted 
in separate treatment rooms. 

Ward 
anxiety for these “little pitchers with big 
Vander Veer,'’* of the University 
of Chicago, says: 

Pernicious is the 
the child and 
without his participation, in a language full of 
strange words and reference to stranger diagnostic 
This hoary rite, which is still practiced 


rounds can also be a source of 
ears.” 


bedside discussion conducted 


about within his hearing, though 


technics 
almost universally, may arouse great fear in the 
patient about what is wrong with him or what 
is being done to him 

A 6-year-old girl with pyelitis overheard 
the physicians talk about the “bugs” in her 
urine and urinary tract. She disclosed that 
she thought these bugs were something like 
spiders and was quite fearful in her ex- 
pectation that at some time they would 
craw! out of her. 

Discussion of the child in front of him 
in words he does not understand or cannot 
hear, should be avoided by all personnel. 

A 13-year-old girl having Boeck’s sarcoid with 
central nervous system involvement, when asked 
what else the doctors were going to do before she 
don't know 


They come and see 


went home, said: “Exercises, and I 
They don’t talk much about it 
me and talk low and then go out, and that's the 
trouble, they don’t tell me.” 

When queried whether she ever asked questions, 
said but don't 


I wonder if they really don't.” 


she “Sometimes, they they 


know 
We do not mean to infer that this child 


Say 


should have had a lecture on the pathology 
of Boeck’s sarcoid and its prognosis. These 
children are puzzled by the physicians who 
come around, look at them, and talk in low 
voices, without a word to them. If, instead, 
the physician could make a reassuring re- 
mark about the progress of the child’s par- 
ticular condition and then carry on the med- 
the our pa- 
tients might be more comfortable. 


ical discussion outside room, 
Children are quite observant of the ex- 
amination, and if the physician seems espe- 
cially interested in one aspect, they are sure 
something is wrong. 
A 14-year-old girl had fundi with some question- 
able findings which were, after several examina- 


tions, found normal. She said: “Eleven doctors 
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have examined me and they sent me to the Eye 
They said it was normal, 
Three 


Clinic, I don't know why 
but they're making so much fuss over it. 
looked at it there 

The boy mentioned before, who was passing the 
old blanket out through his “They 
listened to my heart. The doctor said it sounded 
like a cannon. It scared me at first; I guess those 
are pretty powerful things you listen with.” 

Children tend to take statements of physi- 


nose, said 


cians and nurses very seriously, and may be 
quite disturbed by remarks meant to be 
joking or teasing. 

A bright, sensitive 7-vear-old girl was investi- 
gated in our ward because of precocious puberty 
She had pubic and axillary hair and breast de- 
When she 
asked what the doctors had done so far, she told 
of all the procedures, which included the taking 
“They took pictures of parts 


velopment and was menstruating was 


of some photographs 

of my body—one of the doctors said it was going 

to be in Life Magazine.” 
“Did you believe that?” 
“Well, I was 


don't put my name with it, and I hope my mother 


thought he serious. I hope they 


and father and grandparents don't see it.” 


(Needless to say, this worry, based on the 


heedless remark of a medical student, was im 
mediately corrected by the attending physicians. ) 
Although an effort was made to be ob 
jective during this study, it was impossible, 
after the children’s responses, not to modify 
This, 


after all, was the most important result of 


our ward routine as we progressed. 


this study, and these modifications will be 
discussed in a subsequent publication 


Conclusions 

From this study of the child's emotional 
response to hospitalization, it was con 
cluded that 75% of the pediatric hospital 
patients are not prepared for hospitaliza 
tion. Most children from the age of 3 or 
4 years can gain some understanding of 
their illness and the treatment necessary, if 
explanations are given in simple terms. 
This means that children can be adequately 
prepared for hospitalization if physicians 
will realize the importance of such prepara 
tion and make the necessary effort. 

Children who receive explanations for the 
necessity of procedures and whose feelings 
are understood seem more cooperative dur 


ing procedures and treatment. 


Gofman et al 


TO HOSPITALIZATION 


Many areas in hospital routine can be 


modified to the increased welfare of the 
hospital child by (a) explanation of hos- 
pital routines necessary for the care and 
(b) conducting 


in treatment 


well-being of the child; 
painful procedures rooms 
separated from the observation of other 
children; (c) conducting ward rounds and 
examinations with an awareness of the 
child as an understanding individual with 
feelings. 

The physician can play an important role 
in minimizing emotional trauma from hos- 


pitalization if he prepares his patient ade- 
quately for this experience and works with 


the hospital personnel to modify hospital 
routine to meet the child's needs, 
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A Follow-Up Study of Hemangiomas of the Skin 


Treated and Untreated 


WALTER FALK, M.D., and DAVID LEVY, M.D., Haifa, Israel 


The unsightly nature of a circumscribed 
reddish vascular nevus, elevated above the 
surface of the skin, in children, causes a 
great deal of distress to their parents, who, 
therefore, seek medical advice early in al 
most all cases. Some authors state that in 
vascular nevi of the elevated type the earlier 
treatment is applied after their appearance 
the better are the results obtained, since 
these lesions tend to grow with the child.* 
Other authors reserve treatment for special 
cases only, for cosmetic or functional pur 
poses, or to prevent ulceration with secon 
dary infection and hemorrhage.¢ J. Walter ® 
found that radiation or other treatments can 
make vascular nevi disappear faster, but 
he concludes that, unless there are positive 
reasons for early treatment, this is usually 
unnecessary and may well be considered 
sowers,’ in analyzing 20 suc 
cessful cases treated with thorium X, came 


undesirable. 


to the conclusion that at least 13 among 


them recovered without 


thorium X being an appreciable factor in 


spontaneously, 


their cure. 

Since there is still no general agreement 
on the management of patients with this 
undertake 
an investigation into the fate of a group of 
left untreated and 
them with a group of nevi treated by the 


common lesion, we decided to 


vascular nevi compare 


usual radiation methods. The object of this 


paper is to report the results of this investi 


gation. 
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* References 1 and 2 


+ References 3, 4, and 6 


Material and Methods 
1945-1948, one of 


nevi. 


During a four-year period, 
us (W. F.) 
In most of these cases the parents were advised to 
However, 


treated 116 cases of vascular 
leave the lesions to their natural course 
in those cases where erosion and ulceration with 
hemorrhage or severe disfigurement of the body 
part were likely to occur, radium therapy was ad 
vised and carried out 

The names and addresses of all the 116 children 
were scattered over an area 


were available. They 


including 28 communities, and many of them 
residence in the intervening period 
one or more times this, it 


possible to locate 55 of the 116 


changed their 
was im 
The 


after 


Because of 
patients 
traced and reexamined 


remaining 61 were 


a lapse of five to eight years, One of these pa 
tients was treated by a smallpox vaccination at 
therefore excluded 
from this The 
patients constitute the material of this investiga 


Since no other factor was operative in the 


the site of the nevus and ts 


comparative study remaining 60 
thon 
selection of patients except their availability for 
reexamination, this group of patients may be con 
sidered a random sample and therefore suitable 
for statistical evaluation. The pertinent data per 
taining to these 60 patients are presented in Table 

As seen in Table 1, the age of the 60 patients 
at the time of their first examination ranged be- 
years; 14 of them were 
year, and 52, under 


tween | month and 4% 
under 6 months; 31, under 1 
2 years of age 
Fifty-two of the sixty patients had a single nevus 
each; five patients had two nevi each; two had 


In all, 


frequency 


There were 23 boys and 47 girls 


three nevi each, while one had four nevi 


there thus, 72 lesions. Their 


distribution according to size is shown in Table 


were, 


2, and their distribution according to their location 
on the body is shown in Table 3 
Of the 72 


14 had been treated with radium 


lesions available for reexamination, 


Four among the 


radiated nevi were so treated because of their 


localization (lips, nose, eyelid), while the rest 
were treated because of pressure applied by over 
zealous relatives 

The ultimate fate of each lesion was determined 
at the reexamination of the patients. The final 
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2 


Distribution of Lesions According to Their Size at the Time of 


Their First Examination 


Conservatively 


Largest 
Treated 


Diameter, Mm. 


6 
610 
11-20 
Over 20 


Total 


outcome of management of each lesion was classi 
fied as perfect, fair, poor, or failure 

A result was perfect 
original site of the nevus was completely normal 


classified as when the 
In other words, no trace of the nevus remained and 
no scar was left after its disappearance 

A result was considered fair when 


disappeared but a scar was left at the site of the 


the nevus 
nevus, a scar which was level with the surrounding 
skin and without any retraction of the edges 

A result was considered poor when a disfiguring 
sear with retraction, depression, and discoloration 
of the 
considered a 


was the outcome treatment 
A result was 


had been little or no change in the nevus 


failure when there 


Results 


The results of the investigation are sum 
marized in Tables 4, 5, and 6. The relation- 
ship of the ultimate fate of each lesion to 
the mode of treatment is shown in Table 4. 
As Table, 87.70 of 


treated conservatively had a “perfect” re 


seen in this those 
sult, while among those treated with radium 
only 7.14% The 
two percentages differ by 80.55 (87.70 


7.14), which is about 10 times the stand 


had a “perfect” result 


Taste 3 


Conservatively 


Body Sites Treated 


Spine & back 

Face 

Sealp & neck 
Chest 

Abdomen 
Perineum & sex org 


Extremities 


Total 


| 


Treated with 
Radium 


ard error of their differences, which 


is 8.02 (y ) 


The difference, therefore, between the two 


7.14 92.86 
14 


87.7 12.3 
58 


percentages is statistically very highly sig 
nificant. 

It is also seen in Table 4 that under con 
servative management only 7.2% of cases 
resulted in a badly retracted scar or in com 
Qn the other hand, in the 
group 57.14% had similar 
The difference be 
proportions 49.94 
This is about three and one 


plete failure 
radium-treated 
disappointing results. 


tween these two is 


(57.14 


half times the 


7.2). 
standard error of their dif- 
ference, which is 


13.65 ( 7.2X928 ) 
ss 


The difference between these two percent 


57.14 42.86 
14 


ages is therefore also highly significant 
A of the 
ance with the location of the lesions on the 


breakdown results in accord 


body surface gave similar results, as is seen 


Distribution of Lesions According to Their Location on Body 


Treated with | 
Radium | Total 


| 
| 
| 


: 
Total 
6 
6 
12 4 | 17 
ad 7 | 35 
| | 
| 
1 
5 | 4 9 
12 6 Is 
| ll ll 
ins 5 | 
2 3 15 
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Taste 4—The Relationship of the Ultimate Fate of the Lesions to the Mode of Management 


Management 


Conservative 


Radium 


Total 


in Table 5. The superiority of the conserva 
tive approach over active therapy 1s most 
apparent in the more severely affected chil 
dren, namely, those with vascular nevi on 
this four 


the face. In group there were 


who were treated with radium. Of these, 
two had badly retracted scars and two had 
superficial scars. On the other hand, among 
the five children managed conservatively 
there were no scars whatever. 

The superiority of the conservative ap 
proach is similarly obvious in the nevi of 


While all 12 lesions 


managed conservatively disappeared without 


the scalp and neck 


Taste 5 


Results 


Poor Failure Total 


any trace, only 1 out of 6 nevi did so 
among the group treated with radium. Of 
the remaining five patients, three had a re 
“fair” 
scar, while a new nevus appeared at the 
site of the treated one within half a year 


tracted discolored scar and one had a 


after the end of the radium irradiation in 
the fifth patient 

In the more mildly affected patients with 
nevi over the trunk and the extremities, the 
method of management appeared to be of 
little 
nevi would be expected to have disappeared 


consequence, since in general these 


by the age at which the reexamination was 


Relationship of Fate of Lesions to the Outcome of Management According to Their Location 


on the Body 


Body Sites Management 


Perfect 


Conservative 


Kadium 


Conservative 


Radium 


Conservative 


Sealp & neck 
Kadium 


Abdomen 
Radium 


| 
Conservative 


Conservative 


Perineum & sex organs 
Radium 


Conservative 


Radium 


Conservative 


Extremities 
Radium 


Results 


Failure Total 


5 
‘4 


12 


Total 


Falk -Levy 


| 
| Perfect Fair 
| | 
| No. % No % No. | % No. % No. | % 
74 5 35.72 7 | 50 100 
— 82 7 
Fair 
| 5 2 
Spine & back 
| i 1 
| 
Face | | | 
2 2 
| 12 
| § | 
| | 
| 
5 | 5 
| 
| 10 | | 
Chest 
es 9 | 1 | | 2 12 
1 x 
| 
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TABLE 6.—Distribution 


| 
Largest 
Diameter, Mm. | 


Management 
Conservative 


Kadium 


Conservative 
Radium 
Conservative 


Radium 


Conservative 
Over 20 


Radium 


Total 


done. 
50% 
this treated group as it is in the previous 


However, the “poor scar” rate of 
(two out of four nevi) is as high in 


one, whereas no disfiguring scars were ob 
served among the 41 nontreated patients. 
In Table 6 are summarized the results 
of conservative and active management in 
relation to the size of the nevi. It is ap 
parent from the distribution of the lesions 
in the perfect, fair, poor, and failure groups 
that no relationship between the size of the 
nevi and the indication for active therapy 


can be postulated, 


Comment 


The categories of hem 
angiomas differ markedly as regards their 
The flat 


always 


two common 


prognosis : “portwine” type of 


lesion nearly persists, while the 
raised “strawberry” type of lesion usually 

Lister,” Hop 
Wallace have 


contributions 


disappears spontaneously. 
kins,'® Ronchese,t 
made excellent 

which prove that, if left untreated for five 


and 
statistical 


many hemangiomas of this 
Other ob 


years or 
kind disappear spontaneously 
servers have also confirmed this observa 
tion.§ According to Wallace, about 10 
among 290 strawberry-type nevi have per 
sisted beyond the age of 7 Other 


years. 


t Reference 16, cited by Andrews 


§ References 5, 9, and 11 
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of Lesions According to Their Ultimate Fate in Relation to Their Size 


Results 


Poor Failure 


that than 90% 
the cases observed by them disappear be 
this age. out in 


series, where failure to regress was found 


authors state more among 


fore This is borne our 


in about 76 of the nevi observed. 
However, the problem of whether these 
lesions have to be treated or not, as well 
as the problem of determining the most ap 
propriate method of therapy, continues to 
The former decision pre 
latter 


provokes more argument. Some clinicians 


face the clinician 


sents more difficulties than the and 
believe that no elevated vascular nevi should 
be treated in childhood, in the hope that re 
Others 


that all lesions must be treated during in 


gression will occur later. state 
fancy, as one cannot predict which nevi will 
persist and grow. 

Such generalizations for or against treat- 
ment appear to us fallacious, Rather than 
that, it 


approach to this obviously difficult problem 


seems to us that a more scientific 


is to try to determine which clinical types 
require active therapy and which do best by 
expectant management 

Some attempt has been made to deter 
mine the indication for active therapy ac 
cording to the growth of the nevi in the 
first months of life. It has been stated that 


nevi that seem to grow out of proportion 


|| References 9 and 11 
€ References 1, 2, 12, and 20 


| Pertect | Far | | Total 

5 | 
. & 10 | | 2 12 
610 
1 | | 2 1 | 7 
| 52 | 7 | | 72 
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to the general growth of the body in this 
period require active therapy. Wallace," 
after reviewing the problem, concludes that 
the disproportionate growth of the nevus 
usually ceases after the first half year of 
life and is followed by gradual involution 
over the next two or three years. The re- 
sults of our study, presented in this paper, 
also show that many lesions seen before and 
after the period of disproportionate growth 
and followed closely without treatment have 
disappeared spontaneously. Therefore, it 
seems apparent that simple disproportionate 
growth of a nevus during the first few 
months of life cannot be used as an indi- 
cation for active therapy of the lesion. 

It is apparent from our results that indi- 
cation for active or conservative manage- 
ment cannot be based on the size of the 
nevus or its location according to body 
sites. The only classification that seems to 
us to meet the requirements of a basis for 
indication of the kind of treatment for 
vascular nevi is one based on their func 
tional qualities. According to such a classi- 
fication there are three groups of lesions: 
(a) nevi which are cosmetic blemishes, (>) 
nevi which cause functional impairment de- 
formity of a body part, and (c) all other 
nevi 

The advisability of treating a strawberry 
mark which is a cosmetic blemish is ob- 
viously controversial: The physician has to 
decide whether the final cosmetic result will 
be improved by active therapy. This will 
obviously depend on the outcome of the 
irradiation by x-ray or radium, which are 
the therapeutic modalities recommended for 
this age. 

A review of the literature seems to indi- 
cate that considerable progress has been 
made during recent years in the radiation 
therapy of angiomas.# The modern tech- 
nique of irradiation when done by well 
known radiotherapy clinics does not seem 
to carry a bigger risk of scarring than the 
laissez-faire method of management. This 
effect, however, is limited to nonulcerated 


# References 1, 18, 20, 21, and 22 


Levy 


Falk 


nevi*! treated early after birth and not 
later than one year of age.* It appears 
from the observations of Scholte,*' Pack 


and Pendergrass and his 


and co-workers, 
associates *” that hemangiomatous tissue be- 
comes progressively less sensitive to radia- 
tion therapy with age; a better result may 
be expected at an earlier age with a smaller 
dose of radiation. According to the observa 
tions of Scholte*! and Pfahler,’* if the 
nevus is ulcerated as a result of trauma 
or any other cause, a more visible scar as 
an aftermath of irradiation is inevitable. 

The fact that spontaneous disappearance 
occurs and is unaccompanied by anything 
more than the faintest of scarring usually 
does not, in our opinion, justify the risk 
of leaving the patient with a significant 
cosmetic defect, whether in the form of a 
disfiguring scar as a result of delay of 
active therapy or as a prominent red mass 
if the nevus fails to regress spontaneously, 
as predicted. When the lesion is in a con 
spicuous area we consider it necessary to 
try to hasten involution by irradiation. In 
very few patients so treated will the ulti 
mate results be inferior to the results of 
spontaneous involution, 

The nevi which cause functional impair 
ment deformity usually present clinically 
hemorrhage and ulceration. When ulcera 
tion occurs, it usually involves the whole 
surface and because of the poverty of 
the blood flow through the nevi the process 
of repair is rather slow. 

In these cases, the question of therapy 
depends on the position and the size of the 
hemangioma and the general health of the 
child. However, in the majority of these 
nevi early radiation treatment is to be ad- 
vised and carried out in order to prevent 
ulceration and severer functional impair- 
ment deformity later in life 

Nevi which do not or may not cause a 
functional impairment deformity or are not 
a cosmetic blemish fare best when left to 
their natural course. The conservative man- 


agement of these lesions will result in al- 


* References 20 and 18 
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most all cases in spontaneous disappearance 
of the nevus, with no scarring whatever. 
Therefore, one is not justified in intro 
ducing the hazards and expense of treat- 
ment. The parents of children with this 
kind of nevus should be cautioned against 
active therapy. They can be reassured by 
the fact that these nevi are rarely seen in 
the adult, not because all of these lesions 
are treated in infancy but simply because 
they almost always disappear spontaneously. 
However, if by the age of 7 years the 
lesion has not disappeared plastic surgical 
therapy could be advised. Our previous ex 
perience with carbon dioxide snow has con 
vinced us that this form of therapy of even 
small lesions is undesirable, because of the 
deep ulcerations observed in its course, 
which are a natural localization of purulent 
and the disfiguring scars left 


processes, 


after it. 


Summary 


A follow-up examination of 60 children 
with the strawberry type of vascular nevus 
of the skin that, the 
lesion was left to follow its natural course, 


showed whenever 
it resolved without any residual scarring. 
hifty-four among fifty-eight nevi had so 
disappeared. It is concluded that the major 


ity of vascular nevi fare best when left 
to their natural course, With the exception 


of nevi which are cosmetic blemishes or 
such that cause functional impairment de 
formity, no active therapy is to be under- 
taken. The problem of the treatment of 


the latter two types of lesions is discussed. 
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Standard biochemical methods for the de- 
termination of simple sugars in biological 
fluids depend on the chemical reduction of 
alkaline copper solutions by the sugar pres- 
ent. They give no indication of the qualita- 
tive differences between reducing sugars, 
nor do they indicate the presence of a non- 
reducing sugar, such as sucrose, nor that 
The 


frequent occurrence of reducing sbstances 


the reducing substance is a sugar. 


in the urine and the need to identify non- 
dextrose sugars in the blood have prompted 
the 
means of 


paper chromatography as a 
identifying the 
The 
commonly used methods of fermentation 
and lack the 
specificity of chromatography. This presen- 
tation will describe the methods and their 


use of 
qualitatively 
sugars present in the body fluids.’ 


biochemical color reactions 


application in the identification of simple 
sugars in the blood, urine, and breast milk. 

Kowkabany* and Isherwood* have de- 
scribed the many techniques, solvent sys 


tems, and spray reagents useful in the 
identification of the numerous classes of 
carbohydrates by paper chromatography. 


The identification of reducing substances in 


the urine has been reported,* as well as 


studies on monosaccharides in pentosuria,* 


disorders,” 


neuromuscular galactosemia,* 


and Gaucher’s disease. 
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Studies on Carbohydrates in the Body Fluids 


I. Identification by Means of Paper Chromatography 


STANLEY W. WRIGHT, M.D.; ROBERT A. ULSTROM, M.D., and JOSEPH T, SZEWCZAK, Los Angeles 


Materials 
Apparatus 


1. Pipettes, calibrated to contain 0.1 ml 

2. Glass centrifuge tubes, 12 or 15 ml 

3. Micropipettes, sizes calibrated to deliver from 
2.5 microliters to 250 microliters 

4. Folin or Folin-Wu sugar tubes graduated at 
6.25 ml. 

5. Lyophilization apparatus 

6. Whatman No. 1 filter paper; 227 in 

7, Chromatography assembly. Glass cylinders 12 
in, in diameter and 24 in. high; equipped with glass 
cover, solvent trays, and metal racks 


sheets 


8. Two shallow 1224 in. enamel finish photo- 
graphic developing trays 


Reagents 


1. Blood sugar reagents.” 


2. Ethanol, 100% 
3. Standard sugar solution. A 1% 


taining lactose, galactose, dextrose, fructose, and 


solution con 


xylose prepared using reagent grade sugars and 
distilled water 

4. Solvent 
pyridine, ethyl acetate, and water (Reagent grades) 

5. Silver nitrate (Reagent grade), saturated solu 
tion in HsO 

6. Silver solution, prepared by 
adding 0.1 ml. saturated AgNOs solution to 30 ml 
acetone (C. P.) 


Upper phase of a 2:5:7 mixture of 


mitrate-acctone 


Add water dropwise with shak 
ing until the precipitate dissolves. Prepare solution 
immediately before use 
7. Approximately 0.2 N NaOH (Reagent grade) 
8. Photographic acid fixer? 
to directions on labél 


9. Lloyd Reagent 


Prepare according 


(hydrated aluminum silicate) 


Methods 


|. Preparation of Blood for Chromatography 
A. Protein-Free Filtrate 


capillary 


One-tenth milliliter of 


washed into a centrifuge tube 


distilled 


hydroxide is added, the tube agitated 


blood is 


containing 1.5 ml. of water; O02 mi. of 


bariun and 


Kodak Acid 


Fixer 


| 
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after the solution has turned brown, 0.2 ml. zinc 


sulfate is added. The solution mixed 
thoroughly and then centrifuged. The supernatant 
fluid is collected and filtered through a Pyrex 
wool plug using air pressure. (Pyrex wool is pre- 


ferred over glass because of its flexibility and 


again 1s 


ease in handling.) 

B. Total Reducing Substance: The determination 
of total reducing substance is carried out accord- 
ing to methods described by Nelson,” with one 
modification. Two hundred fifty microliters each 
of the protein-free filtrate, copper reagent, and 
arsenomolybdate color reagent are used instead of 
the usual 1 ml. This modification requires the use 
of sugar tubes graduated at 6.25 ml 
One milliliter of the re- 
maining filtrate is then lyophilized. 
Approximately 0.1 ml. absolute alcohol is added 
the which may 


the chromatogram 


Chromatography 
protein-free 
Substances 


to redissolve sugars 


interfere with are not freely 
soluble in the alcohol, and its volatile nature aids 
in keeping the The 
solution should be applied to the chromatogram as 


the 


chromatogram spot small 


soon as possible to prevent evaporation of 
alcohol 

Il. Preparation of Urine for Chromatography 
Urine is prepared according to methods suggested 
by Fales.™ To 5 ml. of urine, add 1 gm. of 
Lloyd reagent and 5 ml. 1/20 N oxalic acid. The 
mixture is agitated for 15-20 minutes, filtered, and 
the clear filtrate is applied directly to the chromato 
gram. ‘The and organic 
substances which may the proper 
development of the chromatogram. Alternate meth- 
results are 
using 


salts 
with 


method removes 


interfere 
ods which give equally satisfactory 
those suggested by Tower and co-workers, 
anionic-cationic exchange resins, or by precipitating 
interfering with 
Ba(OH)s, and ZnSO, and one part urine." 

Ill. Preparation of Breast Milk for Chroma- 
tography.—Three to five milliliters of breast milk 
is centrifuged to allow excess fat to accumulate 
at the surface where it thick coagulum 
and can be removed or the lower layer decanted 
The remaining lipids are then extracted three times 
One 


substances two parts each 


forms a 


with petroleum ether and by centrifugation 
part of the fat-free portion is precipitated with 
two parts Ba(OH).s and two parts ZnSO, The 
mixture is filtered and the filtrate is applied to the 
chromatogram. 

IV. Preparation of Papers 
two-inch strips of Whatman No. 1 chromatography 


Seven by twenty- 
paper are flow washed in a standard chromatogram 
cabinet with three complete washings of 0.1 N 
HCl, 
water until the reaction of the wash flowing from 
Ser- 


The papers are then washed with distilled 


the ends of the papers is neutral to litmus 


ration of the ends of the papers with pinking 
shears facilitates an even flow of the solutions off 
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the paper. The papers are then dried and stored 
for future use. 

The chromatograms are spotted at 1-in. intervals 
from the end of the paper. 
The spots are kept as small as possible (1% in. or 
less) with the aid of a stream of warm air from 


along a line 3 in 


a hair dryer. If necessary, it is possible to apply 
100 or more microliters in multiple applications to 
a small area. The quantity of “total-reducing sub- 
stance” determined as outlined above, will serve 
as a guide in determining the amount of material 
to be applied to the paper. In general, 25 micro- 
grams equivalent of total reducing substance is the 
upper limit that should be placed on the paper; 
amounts greater than this cause trailing, distortion, 
poor resolution, and inadequate separation on the 
chromatogram. Five microliters of a (1%) solu- 
tion of lactose, galactose, dextrose, fructose, and 
xylose is applied at the extreme left- and right- 
hand positions on the paper to serve as reference 
standards 

V. Solvent System—The 
most suitable is the upper phase of a pyridine, 


solvent system found 


ethyl acetate, and water mixture in a ratio of 


2:5:7.$ Since pyridine has a strong and dis- 


agreeable odor, preparation of the solvent should 
be carried out in a fume hood 
VI. Development of the Chromatogram. 


chromatograms may be developed in a descending 


Four 


direction in cylinders 24 in. high and 12 in. in 
diameter, employing the solvent system described 
above. It is advisable to develop four papers at 
the same time, since this aids in maintaining a 
highly saturated atmosphere within the cylinder and 
speeds the development time. The cylinders need 
not be equilibrated prior to introduction of the 
solvent nor is it necessary to maintain a constant 
temperature during development. The entire pro- 
cedure is conducted in a fume hood 

The chromatograms are allowed to develop for 
at least 14 hours and during this period the solvent 
will run off the serrated end of the paper strip 
This is necessary in order to allow separation of 
galactose and dextrose, since their migration rates 
(RF values) are similar. At the end of the de 
velopment the solvent is siphoned from the trays 
and the chromatograms allowed to dry while stil! 
in the cylinders 

VIL. Identification of Reducing Substances on 
Chromatogram 
dipped in a silver nitrate acetone solution so as to 


When dry, the chromatogram is 
completely and evenly wet the paper. It is then air 
dried and immersed in a tray of 062 N NaOH 
In a few seconds the sugars will begin 
dark-brown light- 
The color development should 


solution 


to appear as spots against a 
brown background 
be allowed to proceed for at least two minutes, 


as some of the sugars develop their colors slowly. 


t References 12 and 13 
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SOLVENT Pyridine Ethy! ocetete Woter (297) 
SPRAY REAGENT Siwer nitrate sodium nyronide 


lAMOUNT APPLIED (25m! of 1% soln) 


‘Time 16 
SUCROSE, SUCROSE, 


CHROMATOGRAM SHOWING MIGRATION AND SEPARATION OF 
SUGARS 


Fig. 1.—Chromatogram of standard sugar 


solutions 


There is no danger in over-developing the chroma 
togram 

When the color development has proceeded to 
completion, usually in about three minutes, the 
chromatogram is transferred to a tray contaming 
fixer of the commonly used in 


an acid type 


The wet chroma 
togram 1s handled 
conveniently with one end folded over a short glass 


processing photographic papers 


very easily torn, but can be 
rod 

In the fixing bath the brown background color 
leaving the brown spots 


disappears, sugars as 


against a white background. The method is very 
sensitive and less than 1 microgram of sugar can 
be detected. The process requires close attention, 


since the fixing time varies depending on the 
amount of sodium hydroxide being carried into the 
fixing solution, as well as variations in the thick 
ness of the filter paper. Over-fixation will cause 
excessive clearance of the paper and render small 
quantities of The 
clear slightly in a washing process, and it is best 


while 


sugars nondetectable papers 


to remove the to the wash some 


background color is still apparent. In general, more 


papers 


information is to be gained from a chromatogram 


Wright et al. 


that is slightly discolored than from one which 
has been excessively cleared. Some experience is 
necessary to gain maximum contrast between the 
sugar spot and the background color 

Slight agitation of the acid fixer will speed the 
fixing time and insure an even reaction over the 
entire sheet of paper. When the time for fixation 
becomes prolonged, the fixer should be discarded 
and a new solution used 
After fixing, the papers are allowed to wash in 
After the 
chromatograms have been washed and dried, the 


black 


The chromatograms can then 


running water for at least one hour 


sugars appear as or gray spots agamst a 
white background 
he inspected for reducing substances. They may be 


stored for long periods of time without fading 


Results 


1. Standard Solutions.—Results obtained 


in separation and identification of standard 
sugar solutions are shown in Figures | and 


Fig. 2—Chromatogram of standard 


solutions 
SOLVENT 


sugar 
Wetter (256 7) 

SPRAY REAGENT Silver in Sodium hy@roside | 
AMOUNT APPLIED 25 (2 5p! of soln) 
hee 


FYLOOL 


‘ 


AMADING 


FRUCTOSE. 


‘ 


\ 


\ 


, 


MANNOSE 
i 


escere 


Ong 


ATION AND SERRE RATION OF 


Lactose, 
| 
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CHROMATOGRAM OF NORMAL URINE®S and ribose (not shown) show good separa- 
tion and are easily identified. 
Il. Urine.—Figure 3 is a chromatogram 
of four urine specimens, each negative to 
tenedict’s reagent and prepared as outlined 
under “Methods.” Ten microliters was ap- 
plied to each position. As noted, the 
chromatogram shows no evidence of a re- 


ducing reaction associated with the pres- 


Fig. 4—Chromatogram of four urine specimens, 
each showing reaction with Benedict’s reagent. 
Sugars present are as follows: No. 61, 70, 79, 
dextrose; No. 79, xylulose (xyloketose). 

CHROMATOGHAM SHOWING MIGRATION AND 

SEPARATION OF REDUCING SUBSTANCE IN 
URINE 


thy!) Water (2 5 7) 
aitrete sodium hy 


Fig. 3.—Chromatogram of four urine specimens 
negative with Benedict's reagent. Note absence of 
reducing sugars 
2. In ligure 1 there is clear separation of all 
sugars. Sucrose shows some variability im 
its reaction, since it has no’ free keto of 
aldehyde group to react with the AgNOs. 
Partial hydrolysis may occur in the Nat HI 
solution during color development and pet 
mit identification. Figure 2 shows the poor 
separation usually obtained with arabinose, 
fructose, and mannose. Identification must 
then be made by differential spraying with 


aniline and phloroglucinol sprays.§ Nylose 
§ References 4 and 14 
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ence of carbohydrates except for the refer- 
ence standards, A faint “half-moon” spot 
can be seen near the origin of urine No. 
74: This is frequently present in normal 
urines and is presumed to be glucuronic 
acid.|| A “bleaching effect” is routinely seen 
in the area corresponding to the position 
of fructose, but does not interfere with 
the identification of sugars in this area. 

Figure 4 shows chromatograms of urine 
specimens, each of which had a “trace” or 
“positive” reaction with Benedict's reagent 
Dextrose (glucose) was present in urines 
No. 61 and 79. In urine No. 65 a definite 
spot, indicated by the dotted circle, was 
found which had migrated well in advance 
of xylose. Subsequent color development of 
another similar chromatogram with aniline 
and phloroglucinol sprays identified the 
sugar as most likely xylulose ( xyloketose ).4 
Urine No. 70 contained a faint trace of 
dextrose which does not appear on the 
photograph and is indicated by the dotted 
circle. 

The methods described here will usually 
demonstrate reducing substance only when 
the Benedict's reaction is also positive, i. e., 
a trace or more. Depending on the con- 
centration of reducing substance as deter 
mined by the strength of the Benedict's re 
action, it has been found that 5 to 25 
microliters of the prepared urine is suffi 
cient to identify a reducing substance on the 
chromatogram. Larger amounts of urine 
will, of course, bring out sugars that are 
normally present in the urine. Tower and 
co-workers * applied 150 microliters of urine 
and identified xylose, arabinose, dextrose, 
and ribose in normal urines. Other sugars 
including lactose, galactose, fructose, arabi 
nose, and xylose have been identified in 
urines by the techniques described . 

Ill. Breast Milk.—Figure 5 is a chro 
matogram of three samples of human breast 
milk during the first few days of lactation. 
Lactose is demonstrated im large quantities. 


Dextrose (glucose) is demonstrated in 


; || References 4 and 6 
" References 4 and 6 
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CHROMATOGRAM OF BREAST MILK 


GUCOSE 


+> + + — 


2 
2 2 2 a 
Fig. 5.—-Chromatogram of breast milk showing 


large amounts of lactose in all specimens and dex 
trose in No. 211 and 214 


small quantities in samples 211 and 214 

IV. Blood.—Chromatograms of the blood 
following administration of galactose to a 
normal 9000-gm. infant are shown in lig 
ure 6. Galactose is definitely demonstrated 
in the 60 minute specimen, although a trace 
may be present at 30 minutes. The total 
blood sugar at the same intervals is noted 
across the bottom of the chromatogram 
Chromatograms of the urine revealed galac 
tose as late as three hours after administra 
tion 

V. Galactosemia—Vigure 7 shows blood 
from two infants with galactosemia.# The 
first infant, No. 199, was a 16-month-old 


# All specimens on these patients were provided 
by George Donnell, M.D, Los Angeles Children's 
Hospital, Los Angeles 
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GALACTOSE TOLERANCE TEST 
INFANT: 16 GRAMS ORALLY 


> 
é 
saacrose—- 


Fig 6.—Chromatogram of blood filtrates fol 


lowing administration of 16 gm. galactose to 


infant 


infant with cataracts, hepatomegaly, and 
mental retardation. A reducing substance in 
the urine was identified as galactose. At 
the time the specimen of blood was taken, 
the infant had been on suboptimal fluid 
intake and was virtually fasting; conse 
quently no galactose could be identified in 
the blood, The second infant, No, 200, 
was a one-month-old infant who died one 
hour after admission with probable sepsis. 
Hepatomegaly and cataracts were present, 
and the urine contained galactose. The 
blood filtrate shown in the chromatogram 
contains a large quantity of galactose and 
a small amount of dextrose. 


Figure 8 shows a galactose tolerance test 
done on the 16-month-oeld) infant with 
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galactosemia (No. 199). The fasting speci- 
men revealed no galactose, as the infant 
was on a lactose-free diet. However, with 
the ingestion of galactose, there is a tre- 
mendous increase in the blood galactose, in 
amounts exceeding the dextrose and persist- 
ing throughout the five hours. The re- 
ducing substance migrating just ahead of 
the dextrose was not identified. 

V. Fructose Tolerance Tests—Vigure 9 
demonstrates the results of infusion of 
100 cc. of a 10% fructose solution over a 
15-minute period to a 4-month-old infant. 
l’ructose is present in the blood for a two- 
hour period following the infusion, and was 
found in the chromatograms of the urine 


Fig. 7..-Chromatogram of blood filtrates from 
two infants with galactosemia. No. 199 shows no 
galactose because of dietary control. 


CHROMATOGRAM OF BLOOD FILTRATE 
FROM 
TWO INFANTS WITH GALACTOSEMIA 
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for 95 minutes following infusion (not 


shown ). 


Comment 

The techniques described here should per 
mit further study of the qualitative utiliza 
tion of carbohydrates in infants and 
children. Previous studies, hampered by 
nonspecific chemical procedures and need for 
large volumes of blood, may be simplified 
by chromatographic procedures employing 
micro quantities of blood and providing 
accurate identification of substances. In 
addition to these general problems, certain 
specific areas for future investigation may 
be mentioned. 

The importance of dextrose in the main 
tenance of a normally functioning central 
nervous system is well recognized. The 


fetus, as well as the newborn, may derive 


Fig. 8.—Chromatogram of blood filtrates from 
galactosemic infant (No 19, Fig. 7) following 
ingestion ot galactose (1.75 gm/kg.) 


GALACTOSE TOLERANCE TEST 
GALACTOSEMIC INFANT 
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FRUCTOSE TOLERANCE TES1 
INFANT: LV. 10 GRAMS, 16 MIN. 


FRUCTOSE 


999009 


Fig. 9 Chromatogram of blood filtrates from 
infant receiving 100 cc. 10% fru tose (Levugen) 
solution (10 gm Iructose) 1, V. in 
period 


his carbohydrate from sources other than 
dextrose and by enzymatic action convert 
them to dextrose. Whether partial failure 
of this conversion can occur Is not known, 
although Hartman's data suggest that in 
prematures and normal infants the galactose 
derived from the breakdown of lactose in 
milk may be inadequately converted to dex 
trose."” Hartman has also described a sim 
ilar inadequate conversion of galactose to 
dextrose in sick infants following milk 
feedings."® Galactose was identified by fer 
mentation methods. The chromatographic 
methods described here should be valuable 
in confirming these findings, since they will 
permit an accurate identification of galactose 
in the blood. 

The presence of other nondextrose re 
ducing substances .in the blood deserves 
additional study. Fructose has been re 
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ported in the fetal blood of animal species 
and man.'*? Utilizing chromatographic tech 
niques, we have also tentatively identified a 
reducing substance in cord blood which 
migrates at the same rate as fructose. Blood 
fructose concentrations are high in the sheep 
fetus during the early months of gesta 
tion '*; whether this is true for the human 
fetus is not known. The methods described 
here, using 0.1 cc. of biood, would be 
applicable to this type of study 

The presence of nonsugar reducing sub 
stances in the blood has recently been in 
vestigated by Cochrane and associates, who 
have described a method to distinguish be 
tween the total reducing substance (“ap 
parent sugar’), and total sugar (“true 
sugar’)! This difference represents the 
nonsugar reducing substances (“N. S. 
present in the blood and in normal subjects 
is equivalent to 13.4 mg. dextrose. Using 
different chromatographic techniques it may 
be possible to identify this nonsugar re 
ducing fraction 

The chromatogram shown in Figure 5 
agrees with the accepted observation that 
lactose is the principal sugar present in 
breast milk. When measured by standard 
chemical techniques, the large amounts of 
lactose may obscure the finding of small 
amounts of nonlactose sugars. These may 
be easily identified, as for example the dex 
trose (glucose) in ligure 5, by chroma 
tographic techniques. The ability of the 
mammary glands to secrete other nonlac 
tose sugars 1s a subject for study by these 
methods. 

The value of chromatographic procedures 
for the identification of sugars in the urine 
has been described previously.* It is par 
ticularly useful in identifying trace amounts 
of sugars in urines that show reduction 
with Benedict's reagent. Positive identifica 
tion of dextrose in the urine of new dia 
betics, or the coexistence of other reducing 
sugars in the urine may be established with 


these techniques. 


* References 1, 4, 5, 6, 7, & and 11 
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Summary 


Chromatographic techniques for the qual- 
itative study of simple carbohydrates in the 
blood, urine, and breast milk have been 
presented. The application of these tech 
niques to the investigation of carbohydrate 
utilization in the infant and child has been 
noted, Specific areas of interest include the 
investigation of galactose utilization in the 
normal and sick infant, the presence of 
fructose in the fetus, and the possible iden 
tification of nonsugar reducing substances 
in the blood These techniques are also 
useful in identification of reducing sugars 
in the urine and in breast milk 
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Idiopathic Pulmonary Hemosiderosis 


Report of a Case with Apparent Remission from Cortisone 


JOHN M. IRVIN, M.D., and PAUL W. SNOWDEN, M.D., Monroe, Wis. 


Idiopathic pulmonary hemosiderosis is a 
rare disease of children and young adults 
with a well-defined clinical course of hypo- 
chromic anemia, intermittent pulmonary 
bleeding, 
and eventual terminal 
failure. The disease may run a less malig 


nant course in the older child and young 


progressive pulmonary fibrosis, 


cardic respl ratory 


adult with prolonged remissions and per- 
haps eventual recovery. The cause of the 
malady has yet to be defined other than by 
speculation based on observation of the 
clinical course and pathological findings at 
autopsy. 
The 


Ceelen! in 


disease was first recognized by 


1931, 


autopsy examination of two children with 


when he described the 


pulmonary fibrosis and massive hemosiderin 
deposition limited to the Lung. Wyllie ? pre- 
sented the most comprehensive description 
of the disease in 1948 and added seven cases 
to the literature. There have been about 40 
cases described in English literature, and 9 
cases have been recognized and reported in 
this country.* Our patient has had a re 
mission of over one year apparently induced 
by cortisone. Owing to the fact that the 
disease is so rare and the physiopathologic 
mechanism involved is obscure, the follow 
ing case is described in detail. 


Report of a Case 


The patient is a 16-year-old white boy who 
hecame ill in April, 1953, with the gradual onset 
of fatigue, pallor, lack of energy, and shortness of 
breath when climbing stairs. He was first ex- 
amined in June, 1953, at which time he appeared 
He weighed 86 Ib., 


pale, thin, and chronically ill. 
pulse was 88 beats 


oral temperature was 100.6 F, 
per minute and regular, a few crepitant rales were 
bases, and there was a soft, 


heard at the lung 


* References 3-9. 
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Grade 2 systolic murmur at the apex 


The red 
blood cell count was 3,180,000 per cubic millimeter ; 
hemoglobin, 5.9 gm. per 100 ml.; white blood 
cells, 8750 per cubic millimeter; sedimentation rate, 
25 mm. (uncorrected) Westergren in one hour. 
Chest x-ray was essentially normal 
of rest and oral ferrous 
gradually gained weight, and the 
anemia improved, In August, 1953, he weighed 
93 Ib. and the hemoglobin was 12.4 gm. per 100 
ml. He returned to school and remained in rela- 


tively good health except for a mild hypochromic 


Treatment consisted 


sulphate. He 


anemia that persisted despite continued iron med- 
ication. In July, 1954, he weighed 111 Ib., the red 
blood cell 4,700,000 per cubic milli- 
meter, and the hemoglobin was 11.4 gm. per 100 


count was 
ml. 

First Hospital Admission—He was again seen 
Oct. 25, 1954, at which time he was hospitalized 
for a period of 16 days 
tigue, lack of energy for 
fainted twice in the 
discontinued the iron medication two months pre- 
The 


were 


He complained of fa- 


two weeks, and had 


previous 12 hours. He had 


viously positive findings on physical ex- 


pallor, a soft Grade-2 apical 
pulse 100 and 
The spleen was enlarged 


costal border 


amination 


systolic murmur, regular, oral 
temperature of 100 F 
and extended 3 cm. below the left 
and the liver was palpable at the right 


The lungs were 


costal 


border, but neither was tender 


clear to auscultation and 

Chest finely mottled 
density fields. This 
was most marked in the central portion of the 
There was moderate enlargement of the 


percussion 
showed a diffuse 
entire 


X-Tay 
throughout the lung 
lungs 
hilar nodes (Fig. 1) 

The 3,240,000 per 
cubic millimeter; hemoglobin, 4.7 gm. per 100 ml.; 
white blood cell count, 11,250 per cubic millimeter, 
with 62% neutrophiles, 25% lymphocytes, 11% stab 
The peri- 


red blood cell count was 


cells, 2% monocytes, 1% eosinophiles 
pheral blood smear showed poikilocytosis, anisocy- 
The 


marrow 


tosis, and an occasional nucleated red cell 


fluid 
showed erythroid hyperplasia. Sternal marrow and 


spinal was normal. Sternal bone 


blood cultures were negative for fungi and path- 
ogenic organisms; cephalin flocculation, negative in 


24 hours and 2+ in 48 hours; total serum protein, 


5.95 gm. per 100 ml.; with A/G ratio of 3.7/1; 
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Fig. 1.—X-ray of the chest, Oct. 23, 1954, shows 
a very fine mottled density throughout the entire 
lung fields except for the extreme right apex and 
each costophrenic angle. This density appears to 
be due to small dense infiltrates varying from less 
than 1 up to 3 mm. in size, giving the appearance 
of a diffuse pneumonitis. There are large hilar 
glands bilaterally which measure 2 2 cm. in size 
and are discrete. The heart shadow is normal 
There are a few 3- or 4- mm.-diameter areas of 
calcification in the right hilum and in the peri 
phery of the right lung 


serum bilirubin, 0.95 direct and 1.40 total; uri 
nalysis, normal and negative for porphyrin; 
bleeding time, 1 minute 42 seconds; coagulation 
time, 4 minutes, and 42 seconds; and blood type 
O was Rh negative. The following tests were 
negative: tuberculin test, stool for occult blood 
and ova, polyagglutination, heterophile antibody, 
cold agglutinins. The electrocardiogram was not 
mal 

He had a temperature of 101 to 102 F rectally 
for the first two days and a normal temperature 
the remaining days in the hospital. Treatment 
consisted of oral ferrous sulfate, and transfusion of 
1 liter of blood. The final blood count was 
3,620,000 red blood cells per cubic millimeter; 
hemoglobin, 10.5 gm. per 100 ml.; hematocrit, 38 
vol. %. There was almost complete clearing of 
the infiltration on the chest x-ray except for a 
small residual extending outward from both hila 
He was discharged asymptomatic Nov. 9, 1954 

Interim.—He remained at rest at home, but in 
the evening of Nov. 26, 1954, he experienced a 
tight sensation in the chest with shortness of 
breath and coughed up one or two teaspoorsful 
of bright red blood. When he was seen the fol 
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lowing morning, the physical findings were normal 
except for tachycardia of 110 and an oral temp 
erature of 100 F. The red blood ceil count was 
4,040,000 per cubic millimeter, and the hemoglobin 
was 12.7 gm. per 100 ml. A chest x-ray showed 
a diffuse finely granular density in the right mid 
lung field extending outward from the hilum 
( Fig. 2). 

Second Hospital Admission—He was admitted 
to the hospital for further studies Dec. 4, 1954 
He complained of tightness of the chest and had 
coughed up about one teaspoonful of bright red 
blood the night before. He had maintained an 
intermittent low-grade fever of 100 F to 101 F 
since his previous hospitalization. Physical find 
ings were as before. 

Further tests were obtained as follows: Histo 
plasmin skin test, negative; stool, positive for 
occult blood; nonprotein nitrogen, 41.0 mg. pet 
100 mil.; thymol turbidity 04 units; cephalin 
flocculation, negative in 24 and 48 hours; 3,860,000 
red blood cells per cubic millimeter and 11.7 gm 
hemoglobin per 100 ml.; red cell fragility normal 
with hemolysis beginning at 0.42% sodium chlo- 
ride solution and complete at 0.36% solution; 
platelets, 280,000 per cubic millimeter (indirect 
method); direct Coombs test, negative. The serum 
iron was 161 micrograms per 100 ml. which is 
within the normal range. Chest x-ray on December 


Fig. 2.—X-ray of the chest, Nov. 26, 1954, 
shows a diffuse clouding extending downward 
from the right hilum and apparently involving the 
right middle lobe. There ts more of the finely 
granular mottling extending all the way up to 
the level of the right clavicle with very little 
change in the left chest 
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Fig. 3.—X-ray taken Dec, 6, 1954, shows that 
the density in the right chest is much less now than 
on Nov. 26, 1954. There is a large area of in 
creased density involving the middle two-thirds of 
the left chest, which was not present on the pre 
vious examination, This the same finely 
granular density that was present on the prev 
X-rays 


has 


6 showed a marked decrease in the density on 


the right side but there was an extensive finely 
the left field 
four later 


granular density in midlung (Fig 
3) X-ray of the 
marked clearing of the density in the left lung and 
further regression of the infiltration in the right 
26, 1954, and 
there was partial regression of the hilar adeno 
pathy (Pig. 4) 


consisted of 


He 


chest days showed 


lung as noted in the film of Nov 


fer 


bed 


was discharged 


‘Treatment rest and oral 


rous sulphate asymptomatic 

Dec, 13, 1954 
Present Status 

pital he had repeated episodes of tightness of the 


Since discharge from the hos 


chest, hemoptysis, low-grade fever, and fatigue 


Hemosiderin-laden macrophages were present in 
great numbers in sputum and fasting gastric aspi 
ration Dec. 18, 1954 (Fig. 5) 


1955, he coughed up several teaspoonsful of bright 


obtained Jan. 7, 
Fluoroscopic examination of the chest 
showed massive infiltration in the left lung, Oral 
the first 


red blood 


cortisone was started that day at 200 mg 
two days, 100 mg. the next seven days, and then 75 
mg. daily in divided doses. Mild episodes decreas 
ing in severity, consisting of cough, hemoptysis, 
mild few 
weeks thereafter for nearly eight months. April 
12, 1955, he weighed 132 lb. and felt better than he 


had for more than two vears; vital capacity, 3.9 


fever, and dyspnea, occurred every 
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Fig. 4.—X-ray taken Dec. 11, 1954, shows 
marked clearing of the increased density in the 
left chest and further regression of the mottling 
in the right lower chest. There is a minimal finely 
nodular infiltration persisting in the middle two 
thirds of the left lung. The hilar adenopathy 
is less pronounced 


liters (93% of normal); blood count, normal; and 
the chest x-ray showed no pulmonary fibrosis 


Oct. 10, 1955, he experienced the last episode of 


pulmonary bleeding and he has now’ remained 


was 
Oct 


symptom-free for nine months. Cortisone 


reduced in dose aml discontinued 


At present the vital capacity is 4.2 liters, 


gradually 
30, 1955 
or 97% of normal, and the x-ray of the chest is 
clear except for a diffuse finely granular infiltration 
which is most pronounced in the central areas of 
the lungs 

hustory 


family was €s 


that 


except 


History 
negative 
old 


history 


Family 


sentially the mother, who is 


34 svears and of mixed European descent, 


had a indicating a bleeding tendency. As 
a child she had frequent and severe epistaxis that 
two She 


week 


hospitalization on occasions 
the 


tonsillectomy at 


required 
tonsillar one 


the 


hemorrhaged from area 


of years 


29 with 


following age 


She developed menorrhagia at the age of 


menstrual periods lasting two weeks. Hysterectomy 


was done two years later because of the excessive 


menstrual flow with secondary anemia. The path 


ological diagnosis was “myometrial and endo 


metrial hypertrophy.” 


Comment 


Idiopathic pulmonary hemosiderosis most 


commonly occurs in children from several 
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Fig. 5.—Photomicrograph of sputum expecto 
rated by patient, Dec, 18, 1954. The macrophages 
in the sputum are laden with deep blue staining 
granules of hemosiderin. The cells with hemosid 
erin were readily seen in repeated sputum and 
gastric aspiration specimens (Prussian blue reac 
tion, »& 600.) 


months to 16 years of age, but several cases 
have been observed in young adults. There 
is no hereditary or familial predisposition 
and the sexes are equally susceptible. The 
course is intermittent, progressive, and usu 
ally fatal within several weeks to several 
years. The few cases that have survived 
have been older children or young adults. 
The clinical course is characteristic and 
will suggest the diagnosis if the observer is 
aware of the syndrome. The onset is usu 
ally insidious. The child is pale, tires easily, 
has intermittent fever, and shortness of 
breath. The initial symptoms and the pres 
ence of the soft precordial systolic murmur 
of anemia may lead one to suspect rheumatic 
fever. On further observation one will ob 
serve that the child experiences acute epi 
sodes of tightness in the chest, shortness 
of breath, rapid heart beat, and mild hack 
ing cough. With progression of the illness 
fleeting cyanosis, hemoptysis, abdominal 


pain, and vomiting may accompany the 
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acute episodes. The acute symptoms may 


last several hours to several days and grad 
ually subside. The patient is subsequently 
symptom-free for weeks or months except 
for pallor and fatigue. During the acute 
episode, the physical findings in the chest 
are usually minimal despite the rather 
alarming symptoms, Scattered  crepitant 
rales or slight consolidation may be detected 
by careful examination. Tachycardia of 110 
to 140 beats per minute is the rule. If the 
bleeding is severe there may be transient 
right heart failure with hepatosplenomegaly, 
precordial gallop rhythm, and sudden car 
diac enlargement. Tollowing the acute 
symptoms transcient icterus may be de 
tected. As the disease progresses, the 
dyspnea and tachycardia persist, pallor and 
asthenia increase, and hemoptysis and at 
times hematemesis is the rule. The signs 
of pulmonary fibrosis and cor pulmonale 
appear with cyanosis, orthopnea, clubbing 
of the digits, and progressive enlargement 
of the spleen and liver. The child may die 
suddenly early in the course of the disease 
with massive pulmonary hemorrhage, but 
usually lives on to die later of right heart 
failure, pulmonary fibrosis, and pneumonia 
An occasional case has not followed the 
usual fatal course, but has experienced 
spontaneous remissions of increasing dura 
tion, indicating that complete recovery may 
occur. 

The infiltration seen in the chest roent 
genogram taken during the acute episode 
is rather striking in contrast to the minimal 
physical findings in the chest. The infiltra 
tion is characteristically finely granular or 
mottled and may be extensive. It is fre 
quently centrally located but may be found 
in the periphery of the lung. It is usually 
irregular in distribution and tends to mi 
grate. It appears abruptly with the symp 
toms of acute respiratory distress and 
changes rapidly in character and distribu 
tion from day to day and usually disappears 
within a week or two. With repeated acute 
episodes, the diffuse finely nodular, as well 
as the reticular infiltration of pulmonary 
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fibrosis appears throughout the lungs and 
persists. The hilar lymph nodes are moder- 
ately enlarged and dense. The pulmonary 
conus may be prominent and the right side 


of the heart enlarged. 

The peripheral blood picture is that of 
hypochromic anemia of chronic blood loss. 
The bone marrow is normal or shows 
erythroid hyperplasia. The commoner blood 
dyscrasias are ruled out by normal values 
for the following tests: bleeding and coagu- 
lation time, platelet count, prothrombin time, 
tourniquet test, and red cell fragility. There 
may be transient elevation of the serum 
bilirubin and occult blood in the stool fol- 
lowing the acute episode. The most signifi- 
cant laboratory test is the finding of hemo- 
siderin-laden macrophages in the sputum or 
in the fasting morning gastric aspiration. 
The hemosiderin appears as clumps of 
yellow-brown granules in the cytoplasm of 
the macrophages. The granules stain a deep 
blue with the Prussian blue reaction of 
potassium ferrocyanide and hydrochloric 
acid. If the cells cannot be obtained in the 
sputum or gastric fluid, aspiration needle 
biopsy of the lung has proved valuable 
without undue risk to the patient. 

The confirmation of the clinical diagnosis 
is established at postmortem examination. 
The lungs are firm and reddish brown in 
color. The gross appearance is that of 
diffuse fibrosis. The tracheobronchial and 
bronchopulmonary lymph nodes are en- 
larged, firm, and reddish brown. The right 
ventricle of the heart is usually dilated and 
the wall hypertrophied. 

Evidence of chronic bleeding into the 
lung is manifested by diffuse deposition of 
hemosiderin in the lung, visceral pleura, and 
hilar lymph nodes. 

The pigment is contained within the 
macrophages or reticuloendothelial cells in 
the air spaces, connective tissue spaces, 
lymph nodes, and epithelial cells of the 
alveoli, It is the hemosiderin that imparts 
the reddish brown hue to the tissues in- 
volved. More recent bleeding is indicated 
by the presence of red cells in the alveoli, 
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bronchioles, and interstitial spaces. There 
is an extensive proliferation of connective 
tissue throughout the lung. In addition to 
the focal hemorrhages, the hemosiderin de- 
position, and the extensive proliferation of 
reticulum, the most characteristic and per- 
haps most significant finding is degeneration 
of the elastica. The elastic strands of the 
lung framework and even of the arteries, 
arterioles and veins, are fragmented, defi- 
cient, or completely absent. 

Pulmonary hemosiderosis secondary to 
mitral stenosis with chronic pulmonary hy- 
pertension and hemochromatosis are to be 
considered in the differential diagnosis. The 
former is characterized by a history of 
rheumatic fever and typical clinical findings 
of mitral stenosis. The latter is recognized 
by bronze skin pigmentation, cirrhosis, and 
diabetes. 

The etiology of the illness remains an 
enigma. The loss of blood into the lung 
is thought to be a process of diapedesis of 
red cells through altered vascular walls. 
McLetchie ™ postulated a defective vaso- 
motor control of the pulmonary vessels with 
massive capillary dilatation and extensive 
diapedesis of red cells into the tung tissues. 
Wyllie? and Ceelen! suggested that there 
is a congenital deficiency of elastica in the 
lungs resulting in relatively rigid lungs and 
defective pulmonary ventilation and with 
impaired pulmonary function there follows 
capillary blood stasis and tissue hypoxia 
resulting in increased permeability of the 
capillary vessels and massive diapedesis of 
red cells into the lung tissue. However, 
Steiner " pointed out that the autopsy find- 
ings in three children previously reported 
with fulminating disease of several months’ 
duration failed to show deficiency or de- 
struction of elastic tissue. This evidence 
indicates that the destruction of elastic tis- 
sue is secondary to and not the cause of 
pulmonary bleeding. He noted three cases 
previously reported that improved after 
splenectomy. He reported the fourth case, 
of a 6-year-old boy who experienced a de- 
crease in the severity and frequency of the 
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pulmonary bleeding following splenectomy. 
He theorized that the permeability of the 
lung capillaries is altered by an antigen 
antibody reaction in an “autosensitized” 
person and thus introduced the concept of 
autoimmunization. The definitive role of 
the spleen in this autosensitization state is 
not understood, but it is considered part 
of the reticuloendothelial system responsible 
for antibody formation. The nature of the 
antigen is not defined, nor is the mechanism 
of the altered permeability of the pulmonary 
capillaries explained in his report. 

The usual treatment is inadequate and is 
limited to relief of symptoms. In the early 
stage oral ferrous sulfate and blood trans 
fusions are beneficial, as well as rest and 
avoidance of emotional and physical strain. 
With acute pulmonary hemorrhage, rest in 
bed is imperative. In the late stage of 
chronic cardiorespiratory incapacity, digi- 
talis, oxygen, and antibiotics offer support. 

The role of splenectomy in the treatment 
has not been established. The episodes of 
bleeding are apparently less severe and less 
frequent after removal of the spleen, but 
further follow-up study is needed before 
this procedure can be accepted as a cure. 

Our patient is the second reported that 
has received adrenal cortical steroid therapy. 
Browning and Houghton reported a case in 
a 29-year-old man who experienced a re- 
mission after receiving corticotropin (AC 
TH) and then maintained on cortisone.® 
We appreciate the fact that definite conclu- 
sions cannot be drawn from two cases but 
believe that adrenal cortical steroid therapy 
should be considered early in the treatment 
of this disease. 


Summary and Conclusions 
The case report of a 16-year-old boy with 
idiopathic pulmonary hemosiderosis treated 
with cortisone is presented in detail. The 
apparent decrease in the severity of the 


bleeding following adrenal cortical steroids 
tends to lend evidence in favor of the 
theory of autoimmunization, as proposed 
by Steiner. The role of the spleen has not 
been determined. Since a few cases ™ have 
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shown spontaneous remission and apparent 
recovery without specific treatment, it is not 
possible to determine the therapeutic value 
of adrenal cortical steroids or splenectomy 
from the results obtained in a few cases. 
However, we believe that early treatment 
with corticotropin (ACTH) or adrenal 
cortical steroids is justified and that splen 
ectomy should be considered in those cases 
that progress despite adrenal cortical ster- 
oids. Early diagnosis and aggressive man 
agement are desirable so that permanent 
pulmonary tissue injury may be averted. 
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well. Urine discoloration by myoglobin is observed for one or more days after an 
attack. Four of the patients reported died—one of respiratory failure due to necrosis 
of respiratory muscles and three of acute tubular necrosis of the kidneys. There is 
no pathologic evidence that the disease has any relation to the muscular dystrophies 
Che etiology of the muscle necrosis which gives rise to the myoglobinuria is at present 


unknown 


Acta pediatrica, Stockholm 
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Blood Gas Determinations on Premature Infants: III. Investigations of Premature Infants with Recurrent 
Attacks of Apnea. Wilhelm Blystad.p. 211 

Lymphosarcoma in an Infant, with Unusual Cutaneous Manifestations. Fred N. Mitchell and Harvey 
Cabaniss Jr.—p. 222 

Galactose Intolerance: Observations on an Experimental Animal. J. W. Perry, Anne E. Moore, D. A. Thomas, 
and G. J. R. Hird.—p, 228 

* Methemalbuminemia in the Neonatal Period with Special Reference to Hemolytic Disease of the Newborn. 
Rolf Zetterstrom, Robert Stempfel, and Florencio E. Escardo.-p. 241. 

Unilateral Clubbing of the Fingers in a «nild with Obstruction of the Subclavian Artery. Gunvor Svartz- 


Malmberg._p. 252 
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Hemoglobinemia Associated with Hemoglobinuria and Methemalbuminemia in the Neonatal Period 
F. E. Escardo, P. Karlberg, R. Stempfel, and R. Zetterstrom.-p. 259 

Glycogen Storage Disease of the Liver: Report of an Atypical Case with Studies of the Glycogen Structure 
and the Glucose-6-Phosphatase Activity of the Liver. Rolf Zetterstrom and Bo Sorbo.p. 269 


Transient 


Respiratory Studies in Children: I. Lung Volumes in Healthy Children, Six Fourteen Years of Age. Inga 
Engstrom, Petter Karlberg, and Sven Kraepelien.p. 277 

Experimental Approach to the Pathogenesis of Retrolental Fibroplasia: VI. The Influence of Oxyeen Con- 
centration on the Oxygen-Induced Changes in the Mouse Eye Ro Hellstrom.—». 29 

Infantile Genetic Agranulocytosis (Agranulocytosis Infantilis Hereditaria) Rolf Kostmann...p. 109 

Proceedings of the Section of School-Hygiene and Pediatrics of the Swedish Medical Society p. 401 


45, No. 4 (July) 1956 


The Diagnostic and Prognostic Value of the Initial Electroencephalogram in Children with Convulsions 
F. Aass, B. R. Kaada, and K. H. Torp.-p. 335 

Sarcoidosis (Boeck) in a Child Treated with Cortisone and ACTH. Henning Andersen...p. 345 

Childhood Pneumonia, Including Pertussis Pneumonia, and Bronchiectasis A Follow-up Study of 151 
Patients. Axel Biering.-p. 348 

Children Born out of Wedlock in Copenhagen, Their Family Milieu at the Age of Five Years. Agnete 
Braestrup.—-p. 352 

Interstitial Pneumonias of the Newborn. P. W. Braestrup.p. 356 

Non- Specific Spondylitis in Childhood, Annalise Dupont and Henning Andersen...p. 61 

* Prolonged Icterus Neonatorum and Myxoedema, J]. Flamand Christensen.-p. 367. 

Sex Variations of Cutaneous Reactions in Asthmatic Children. EF. Winge Flensborg...p. 472 

Neonatal Hepatitis with Osteomalacia. Bent Friis-Hansen...p. 376 

Die Kunst der Medizin in China, Swend Heinild.p. 382 

Pneumonia in Children. Treatment with One Single Injection of Procain Penicillin Compared with Con 
tinuous Treatment. Torben Jersild and others...p. 388 

Acute Hepatitis with Fatal Outcome in a Two Year-Old Child. Swend Erik Nielsen...p. 394 

Combined Lesions of Basal Ganglia, Medulla Oblongata, and Spinal Cord in a Ten Year Old Boy. Erna 
Christensen, |. Melchior, and P. Plum p. 496 

Inorganic Pyrophosphate in Human Blood?’ Carl-Eric Raiha, G. Aberg and G. R, Wallgren.-—p, 415 

High Protein Nutrition in Prematures by Means of Casein Supplement to Human Milk, Arne Rothe Meyer 
and Erik Sandoe p. 419 


Pseudo-Hirschsprung bei einem Myxodem-Saugling Toivo Salmi and Pirkko Lahesmaa...p. 428 
Kartagener’s Triad: Situs Inversus, Bronchiectasis, and Sinusitis: Report of a Case. Tage Samsoe Jensen 
p. 433 


Spinal Cord Tumors in Children. Sture Siwe.—-p. 437 

The Significance of Electro-Encephalographic Spike Foci in Patients With Cerebral Palsy Without Epileptic 
Seizures. Marit Skatvedt and Arne Lundervold.p. 440 

Baby Pig Mortality and Infantile Pyloric Stenosis, ©. Steinicke Neilsen.p. 444 

Atypical Pneumonia in an Infant, Associated with APC Virus Infection. Goran Sterner p. 449 

The Falling Rate of Breast-Feeding in Sweden. Justus Strom..p. 456 

Anaemia Hypoplastica Congenita Treated with Cortisone: Correction of the Anaemia with Cortisone Treat 
mest During Four Years. Alfred Sundal._p. 456 

Treatment of Nephrosis with ACTH and Cortisone. Folke Tudvad._p. 462 

The Geographical Distribution of Iron-Deficiency Anaemia in Childhood. Bo Vahlquist..p. 468 

Chemotherapy in Primary Tuberculosis. Arvid Wallgren...p. 472 

Congenital Dysplasia of the Hip Joint in the Newborn Babies. Theodor Walther...p. 476 

Recurrent (Allergic?) Swelling of the Parotid Gland. Koud Wilken Jensen..p. 480 

Chronic Cerebral Fever in Cerebral Palsy: Temperature Athetosis. Lea Yippo and Arvo Yippo.--p. 484 


Methemalbuminemia in the Neonatal Period with Special Reference to Hemolytic 
Disease of the Newborn.—Methemalbumin concentrations in the serum of 10 normal 
newborns and 14 full-term Rh isoimmunized infants were studied. This heme pigment 
was found to be present in low concentration in 3 of 10 normal infants and was noted 
to disappear from the blood during the first day of life 

In erythroblastosis the methemalbumin level was found to he extremely high in 
most cases with findings to suggest an intense hemolytic process m utero, and was 
usually associated with an elevation in serum hemoglobin level. The methemalbumin 
concentrations did not, however, vary consistently, and in some cases requiring ex 
change transfusion this pigment could not be detected 

The significance of methemalbumin in hemolytic disease of the newborn is briefly 
discussed and its accumulation thought to be due to intense hemolysis in addition to 
hepatic dysfunction. It was concluded that the concentration of methemalbumin in 


serum cannot be used as a guide to exchange transfusion therapy 


Prolonged Icterus Neonatorum and Myxoedema.—©/ 11 infants with congenital 
myxedema, 5 were noted to have had jaundice starting at age 2-3 days and persisting 


for at least 3 months. The icterus had, in all cases, the appearance of a prolonged 
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physiologic icterus and other causes of jaundice were felt to be excluded. It was 
postulated that this persistence of jaundice is due to a prolonged immaturity of hepatic 
and renal function associated with a thyroid state. 

Strikingly high birth weights were found in four of these five infants with jaundice 
and in four of the six nonicteric infants with congenital myxedema; it was suggested 
that high birth weight may be a characteristic of this disturbance. 

The fact that prolonged physiologic icterus may be the first sign of myxedema and, 
therefore, help in arriving at an early diagnosis was emphasized. 


American Heart Journal, St. Louis 
52, No. 1 (July) 1956 


* The Significance of the Pulmonary Vascular Bed in Congenital Heart Disease: I. Normal Lungs; II. 
Malformations of the Heart in Which There is Pulmonic Stenosis, J. Francis Dammann Jr. and 
Charlotte Ferencz.—p. 7. 

The Mechanism of Cough Syncope. Henry D. MelIntosh, E. Harvey Estes, and James V. Warren.—-p. 70 

The Relations of Pectus Excavatum to Heart Disease. Fred W. Wachtel, Mark M. Ravitch, and Arthur 
Grishman.——-p. 121. 

Fibroelastosis in Adults. Samira R. Guraieh and R. H. Rigdon.—p. 138. 

The Management of Cor Pulmonale in Chronic Pulmonary Disease, with Particular Reference to the Asso 
ciated Disturbance in the Pulmonary Circulation. Alfred P. Fishman and Dickson W. Richards.—-p. 149. 


52, No. 2 (Aug.) 1956 
The Significance of the Pulmonary Vascular Bed in Congenital Heart Disease: III]. Defects Between the 
Ventricles or Great Vessels in Which Both Increased Pressure and Blood Flow May Act upon the 
Lungs and in Which There Is a Common Ejectile Force. J. Francis Dammann Jr. and Charlotte 
Ferencz p. 210 
Transposition of the Aorta and Levoposition of the Pulmonary Artery. A de Caralho Azevedo, A. Ney 
Toledo, A. Alves de Carvalho, and Robison Roubach.-p. 249. 


The Significance of the Pulmonary Vascular Bed in Congenital Heart Disease: 
I. Normal Lungs; II. Malformations of the Heart in Which There Is Pulmonic 
Stenosis.—The importance of the pulmonary vascular bed in the evolution of the clinical 


course of congenital heart disease is gaining increasing recognition. The authors pre- 
sent the first part of a study of the anatomic alterations of the pulmonary vascular bed 
as they occur in normal persons and in patients with a variety of cardiac defects re 
sulting in abnormal pulmonary hemodynamics. 

The study is based on lung sections obtained by biopsy or postmortem examination 
from patients with normal cardiorespiratory systems and from patients with congenital 
heart disease. The smal! muscular pulmonary arteries were studied and a lumer: wall 
ratio obtained by dividing the diameter of the lumen by twice the thickness of the 
media and intima together. The thickness of the individual layers of the vessels was 
recorded, and qualitative changes in the vessels and in the lung parenchyma were also 
assessed, The results were correlated with the age of the patients. 

he present paper deals with the evolution of the pulmonary vascular bed in the 
normal person with clear-cut anatomic pulmonic stenosis 

At birth, in the normal subject, the small intrapulmonary artery structurally re 
sembles the small artery and arteriole of the systemic circulation with a small lumen, 
thin intima and thick media and adventitia. Thus, the lumen:wall ratio is low. Within 
four weeks later, progressive changes started to take place consisting in a relative 
and absolute increase in the lumen size and a thining of the media so that, except tor 
the presence of an elastica interna and externa, the pulmonary vessels took on the 
appearance of small veins. Although there is considerable variation in the rate ot 
evolution of the pulmonary vascular changes, almost all normal infants have passed 
a lumen:wall ratio of 2.5 by 6 to 10 months of age. These anatomic changes would 
seem to bear a close relationship to the progressive fall in pulmonary vascular resist 
ance occurring from infancy to adulthood. 

Patients with pulmonic stenosis revealed an essentially normal pattern of evolution 
of the pulmonary vascular bed. This is to be expected in as much as pulmonary artery 
pressure is low and pulmonary blood flow is low to normal. The changes noted in the 
vascular bed in cases of pulmonic stenosis included the presence of bronchial collateral! 
circulation and thrombosis in the pulmonary arteries both of which are related to 


polyeythemia and anoxia 
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The Significance of the Pulmonary Vascular Bed in Congenital Heart Disease: 
III. Defects Between the Ventricles or Great Vessels in Which both Increased Pressure 
and Blood Flow May Act upon the Lungs and in Which There is a Common Ejectible 
Force.—This article is the second in a series dealing with pulmonary vascular changes 
in congenital heart disease. The previous article dealt with the evolution of the pul 


monary vascular bed in the normal person and in the person with pulmonic stenosis 


The current article correlates the clinical course with the microscopic findings in the 


lungs of patients in whom the pulmonary vascular bed is exposed to high blood flows 


at systemic pressures. The malformations studied which resulted in’ such abnormal 


pulmonary hemodynamics included ventricular septal defect, single ventricle, patent 


ductus arteriosus, and aortic septal defect 


The authors have divided the anatomic changes in the pulmonary vascular bed im 


the above types of defects, with their associated clinical manifestations, into three 


phases. As in the first article, the pulmonary vasculature is evaluated on the basis of 


the lumen:wall ratio of the small pulmonary arteries and on the presence or absence 


of medial hypertrophy, adventitial thickening, and intimal proliferation 


In Phase I, following birth, the usual thinning of the small fetal pulmonary arteries 


occurs. Microscopically these vessels will have thin medias and adventitias without 


intimal thickening. The result is a high lumen:wall ratio, In association with this, 


pulmonary resistance falls and pulmonary blood flow increases at the expense of sys 


temic blood flow. A compensatory increase in cardiac output follows, eventually lead 


ing to high output cardiac failure 


If the patient survives Phase |, changes occur in the pulmonary vascular bed in 


the form of thickening of the media with reduced lumen:wall ratios. The result is an 


increase in pulmonary vascular resistance approaching systemic resistance \ state 


of circulatory balance then exists in which the patient may be symptom tree, cyanosis 


is minimal or absent, and no significant cardiac enlargement occurs This state 1s 
classifed by the authors as Phase II. Clearly, not all patients in whom the pulmonary 


vascular bed is exposed to systemic pressures at high flows pass through Phase I 


to arrive at Phase II. In some there is retention of the thick-walled, small-lumen 


fetal arteries present at birth, and this patient passes into Phase II without gome 


through the sequence of changes leading to Phase | 


The final stage, classified as Phase II], represents a progression trom Phase II in 


which, as a response to increased pressure and flow, in addition to medial hypertrophy, 


there is intimal proliferation in the small pulmonary arteries leading to almost com 


plete obliteration of some of the vessels. Under these circumstances pulmonary resist 


ance exceeds systemic resistance, the shunt becomes right to left, and cyanosis ts 


manitest 


vascular changes as they influence the deci 


The importance of these pulmonary 
sion for surgery is obvious. Patients in Phase I and II are candidates for corrective 


surgery when possible. Once Phase III] has been reached, it is probable that surgery 


can no longer be successfully carried out, inasmuch as a significant decrease in intimal 


proliferation in the pulmonary arteries is unlikely to occur, and, if the defect permit 


ting the right to left shunt is closed, the right ventricle will be obliged to function at a 


pressure exceeding systemic pressure. Under these circumstances irreversible right 


ventricular failure ensues. A question still to be answered is when in the course of 


the disease do the pulmonary vascular changes become so severe that surgery is con 


traindicated 
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The Skin Kesponse to a Nicotime Acid Ester: An Acute Phase Reaction. W. Weiss pt 
The Effects of Thyrotropin and Dessicated Thyroid upon Hypothyroidiem with Gorter, Ro P Levy, L. W 
Kelly and W. Mak. lefferies._p. 61 
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Observations on the Source of Elevated Plasma Ammonia Levels in Hepatic Insufficiency. H. J. Zimmerman 


and R. |. Korn 177 
The Ocular Manifestations of Hypercalcemia. H. P. Wagener 218 


231, No. 3 (March) 1956 


Conplications of Meningococcus Infection in a Series of Sixty-Three Consecutive Sporadic Cases. J. L 


Tobin.—p. 241 
Epidemiological Aspects of Cases of Blastomycosis Admitted to Memphis, Tenn., Hospitals 
Period 1922-1954: A Review of Eighty-Six Cases. FE. W. Chick, W. D. Sutliff, J. H. Rakich, and 


During the 


M. L.. Furcolow..-p 
Recent Advances in the Laboratory Diagnosis of Tuberculosis. R. W. Reed and O. Morgante 


231, No. 4 (April) 1956 


and Treatment of Certain Infectious Diseases E. Wood 


p. 320 


Clues to Better Understanding of the Nature 
ward,_p. 369 
The Problem of Subclinical Rheumatic Carditis. C. G. Tedeshi and B. M. Wagner.—-p 


Hemorrhagic Diathesis with Increased Capillary Fragility Caused by Salicylate Therapy 


231, No. 5 (May) 1956 


Glossopharyngeal Breathing as an Aid to Recovery from Paralytic Poliomyelitis. W 


Recent Contributions to Diuretic Therapy. W. Modell.—p. 564 


231, No. 6 (June) 1956 


The Recovery of Poliomyelitis Viruses from Fecal Samples of Poliomyelitis Patients and Household 


tacts. C. A. Miller and P. Kamitsuka.—p. 607. 

Observations on Certain Viruses Causing Exanthematous Diseases in Man. J. F. Enders 

The Effect of Corticotrophin (ACTH) on Ammonia Production in the Nephrotic Syndrome 

The Heart in Progressive Muscular Dystrophy. F. Grandell.—p. 659 

Ped tries The Turnover and Circulation of the Plasma Proteins in the 


Sass Kortsal 669 
232, No. 1 (July) 1956 
The Treated Pulmonary Lesion and Its Tubercle Bacillus: I. Pathology and 


and H. MacVandiviere._p. 20 
The Treated Pulmonary Lesion and Its Tubercle Bacillus: If, The Death and Resurection, H. MacVandiviere, 


W. FE. Loring, |. Melvin, and S. Willis p. 30 


Single Breath Technique for Measuring Anatomic Respiratory Dead Space with the 


Pathogenesis. W. FE. Loring 


An Evaluation of the 


Nitroven Meter RK. H. Wilson, B. Jay, P. Richburg, and R. Evans.._p. 67 


232, No. 2 (Aug.) 1956 
A Comparison of the Metabolism of Rubidium 86 and Potassium 42 Following Simultaneous Injection into 
Man. M. I’. Tyor and James S. Eldridge.—p. 186. 
Surgery — Current Concepts Concerning the Surgical Treatment of Pulmonary Tuberculosis. R. T. Crowley. 
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Ophthalmology Lesions of the Optic Nerve: An Exophthalmus of Endocrine Origin. H. P. Wagener.—-p 


The Effects of Thyrotropin and Dessicated Thyroid upon Hypothyroidism with 
Goiter.—Seven patients, six children and one adult, with clinical hypothyroidism and 
the subjects of this study. None of the patients were from the same 


goiter were 
history of ingestion of goitrogens or of iodine deficiency. Histo 


family; there was no 
logic examination of the glands was not done, All seven received a single test injection 
of thyrotropin (TSH), 5 units intramuscularly; three hours thyroid uptake of I’ was 


compared before and after (24 hrs) the injection, PBI (protein-bound iodine) in the 


blood was similarly measured before and after. Four patients who were not receiving 
treatment had elevated thyroid I’ uptake before the injection, and no further response 
followed administration of the TSH. In these four patients, two had PBI levels in the 
range considered hypothyroid by the authors; one was definitely elevated and the 


other was normal, The latter alone showed a rise in PBI following TSH injection 


Three patients had been on replacement treatment at the time of this study, They had 
elevated thyroid I’ uptakes and low blood PBI levels before TSH injection. TSH 
administration failed to significantly alter the PBI level or I thyroid uptakes The 
authors observed striking improvement in the hypothyroid symptoms following ré 
placement with dessicated thyroid accompanied by lowering of the thyroid I uptake 
and return of the PBI to normal. Under this treatment the goiter diminished in size 


They inter from their study that this syndrome they describe is caused by defective 


thyroid hormone synthesis in the gland’s cells, 
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Myocarditis in Viral (Epidemic) Hepatitis.—Four cases of clinically diagnosed acute 
viral hepatitis are described briefly. Three were adults and one was a 6-year-old boy 
In all instances careful study of cardiac tissue revealed acute myocarditis and examina 
tion of the liver and other tissues was characteristic of acute hepatitis. The cardiac 
lesions were typically minute foci of necrosis and a diffuse serous inflammation. In 
three of the four the bundle of His was involved showing necrosis of isolated fibers, 
hemorrhage, and inflammatory exudate. Two of the patients had _ electrocardiographic 
abnormalities probably caused by the myocarditis. The authors comment concisely 
on the incidence of myocarditis in other viral diseases, pointing out that it has been 


demonstrated in poliomyelitis, measles, mumps, viral pneumonia, and encephalitides 


Complications of Meningococcus Infection in a Series of Sixty-Three Consecutive 


Sporadic Cases.—Over a four-year period at an Air Force recruit training base, 63 cases 
shifting population of 


of meningococcic meningitis appeared among a_ constantly 
approximately 15,000 young adults. Most of the cases were seen in March and April, 


although cases occurred in all months. Therapy consisted of penicillin and sultadia 
zine; contacts were all treated with sulfadiazine. Of the 63 cases, 32 (50.80) were 
complicated and 6 (9.8%) died. The complications can be listed as follows: Water 
house-Friderichsen syndrome 9 (14.3%), nerve involvement 17 (27%), Pulmonary edema 
1 (1.67), nephritis and pneumonia 1 (1.6%), gastrointestinal hemorrhage 2 (3.2%), 
erythema nodosum 1 (1.6%), skin ulceration 7 (11.2%), Stevens-Johnson syndrome 
1 (1.6%), and electrocardiographic changes 6 (9.5%). Since some cases had more than 
one complication, the percentages given indicate the number of times the particular 
complication was seen among the total 63 cases. The author draws attention to the 
high incidence im this series because the patients were diagnosed and treated early in 
the disease. He further stresses that out of the six deaths, four were from the Water 
house-Friderichsen syndrome. In the management of the latter he was not impressed 
with the use of intramuscular cortisone and felt that norepinephrine was of more im 
mediate aid Nerve involvement included eye-muscle paresis, hearing loss, herpes 


zoster, sensory loss, and facial paralysis. Ten cases are abstracted 


Clues to Better Understanding of the Nature and Treatment of Certain Infectious 
Diseases.— The author considers the problem of the metabolic effects on the host which 
pathogenic organisms induce. The newly awakened imterest in the fundamental nature 
of infections by which pathogenic agents irreversibly damage living cells and alter 
tissues reviewed briefly using specific examples. These include the following head 
ings ole of capillaries and small blood vessels in pathogenesis of disease; Persistence 
ol micro-organisms in the host and the relapse problem; Nature of underlying lesion, 
and the problem of Plague as related to time of therapy and toxemia 

He envisions in the future that treatment of serious infections will entail two 
staves, (1) administration of an antibiotic for microbial control and (2) the administra 
tion of an essential metabolic substance or substrate necessary for proper cell function 
The paper is particularly important for those dealing with the pediatric age group 


wherein infection occurs more frequently 


The Recovery of Poliomyelitis Viruses from Fecal Samples of Poliomyelitis Patients 
and Household Contacts.—This study was conducted during the 1954 field trials of the 
poliomyelitis vaccine in Kansas, Missouri, and Oklahoma. Virus isolations were made 
in tissue culture and the virus typed using the same technique. First-, second-, and 
third-grade children residing in these areas who developed clinical poliomyelitis and 
their household cOntacts were accepted for study. Stool specimens were obtained as 
soon as possible from the patient and contacts after poliomyelitis was diagnosed. In 
this area only second-grade children had been vaccinated 

There were 35 households with a total of 192 persons. In each of these homes one 
person had been clinically diagnosed as poliomyelitis. There were an additional 21 
persons in these households diagnosed as having an illness or symptem compatible 
with poliomyelitis or “minor illness.” Among the household contacts, symptoms were 
commonest in children 4 to 5 years old 


Virus isolations were attempted on stools from 227 persons within six weeks of 


the first symptoms in a family member. The figure (227) includes additional case 
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studies not a part of the 35 households already mentioned. This group included 43 
paralytic patients from whom poliomyelitis virus was isolated in 79.0%. Among 50 
nonparalytic patients, 52.0% had virus in the stool. In the group of symptomatic 
household contacts 57.0% had virus in their stools, and in the 113 asymptomatic house 
hold contacts only 34.0% showed the presence of poliomyelitis in the stool. Stools 
obtained from persons 15-21 days after onset of symptoms had as high an incidence 
of virus as at an earlier time, but after 21 days the percentage of positive stool virus 
isolations dropped sharply, even though some were positive for as long as 42 days 
Other features of this study indicated that one-third of the persons having household 
contact with a clinically diagnosed poliomyelitis patient had the virus in their stool 
and that the virus-carrier rate was considerably higher among household contacts who 
had symptoms indicating illness. This was particularly notable in the latter group 
exposed to a paralytic patient, especially if they were under 10 years of age. It is of 
interest that 80.0% of all virus carriers were free of symptoms of illness. Gamma 
globulin administered to household contacts seemed not to influence the appearance 


of virus in fecal specimens 


The American Journal of Medicine, New York 
20, No. 4 (April) 1956 


* Serologic Reactions in Rheumatoid Arthritis. Wallace Epstein and Charles Ragan._p. 487 

* The Hemagglutination Test for Rheumatoid Arthritis: III. Clinical Evaluation of the Sheep Erythrocyte 
Agglutination (S. E, A.) Test and the Gamma Globulin (F 11) Tests. Abraham S. Jacobson, William H 
Kammerer, Julius Wolf, Wallace V. Epstein, and George Heller.—p. 490. 

* Agglutination and Inhibition by Serum Globulin in the Sensitized Sheep Cell Agglutination Reaction in 


Rheumatoid Arthritis Morris Ziff, Patricia Brown, Joseph Lospallute, Jacques Badin, and Curries 
McEwen. p 00 

Synovial Specimens Obtained by Knee Joint Punch Bidpsy: Histologic Study in Joint Diseases. Henry A 
Zevely, A. James French, William M. Mikkelsen, and Ivan F. Duff.-p. 510 

Diawnosts Methods tor Allerwice Disease William B. Sherman p 

Studies on a Vatient with Severe Hyperinsulinism Treated with Cortisone for Three Years Herbert 
Gershberg and Elaine Ralli p. 631, 

Infections Mononucleosis of the Central Nervous System: Demonstration of Atypical Lymphocytes in the 


Cerelrrosjnnal Fluid Leo F Hollister, George H. Houck, and William A Dunlap p. 643 


20, No. 5 (May) 1956 


Pathways of lodine Metabolism. Solomon A. Berson p. 653 

Recent Vrogress in the Physiology and Biochemistry of Thyroid Hormones. Raymond Michel.—-p. 670 
Physiologic Concepts in the Diagnosis and Treatment of Graves’ Disease. Brown M. Dobyns p. 684 
Physiologic Considerations in the Genesis and Management of Nodular Goiter. Selwyn Taylor p. 698 
Physiologie Concepts in the Genesis and Management of Thyroid Tumors. Martin Sonenbers p. 710 


The Role of Radioactive lodine in the Diagnosis of Thyroid Disease |. EF. Rall p. 719 


Physiology and Treatment of Myxedema. Samuel P. Asper Jr. and John G. Wiswell.—p. 732 


Pulmonary Valvular Stenosis with Intact Ventricular Septum: Results of the Brock Type Valvulotomy 
( Walton Lilleher, Paul Winchell, Paul Adams, Ivan Baronofsky, Forrest Adams, and Richard I 
Varco... 

Bronchial Asthma: Francis C. Lowell. p. 778 

Potassium Depletion by Enemas. Marcelle F. Dunning and Fred Plum.—p. 789 


Serologic Reactions in Rheumatoid Arthritis; The Hemagglutination Test for Rheuma- 
toid Arthritis: III. Clinical Evaluation of the Sheep Erythrocyte Agglutination (S. E. A.) 
Test and the Gamma Globulin (F II) Tests; Agglutination and Inhibition by Serum 
Globulin in the Sensitized Sheep Cell Agglutination Reaction in Rheumatoid Arthritis. 

This series of three papers provides a review of the various serologic tests used in 
rheumatoid arthritis and also demonstrates the efforts now under wdy to improve the 
speciheity ot these tests Phree serologic test systems have been investigated the 
streptococeic agglutination test (S. A.), the sensitized sheep cell test (S. S. C.), and 
the Cohn traction Il system test (F IL). In each test a substance (the reactor) found 
only in the water insoluble or euglobulin fraction of the serum of patients with rheuma 
toid arthritis reacts with a “reactant” to cause agglutination of sheep erythrocytes. In 
the case of the S. A. test the reactant is a pseudoglobulin found in the serum of normal 
adults; for the S. S. C. test, the reactant is rabbit anti-sheep erythrocyte serum, whil 
the reactant for the F II test lies within the gamma globulin of certain human serums 
A third factor in these tests is an inhibitor found in the euglobulin and euglobulin 
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supernatant of rheumatoid sera 


supernatant of nonrheumatoid sera but only in the 
inhibitor there have 


Upon this knowledge of the distribution of the reactor and the 


been based the modifications aimed to increase the specificity ot 
unmodified S. S. ©. test 


the tests 


As reported in the paper by Jacobsen and associates, the 
gave agglutination in 62% of 331 patients with “peripheral” rheumatoid arthritis 
the F II test was positive in 69% of 180 rheumatoids. In 32 of 46 sera both tests were 
positive. In contrast the sera of 516 nonarthritic patients gave agglutination 


with the S. S. C. test and 2% with the F IT test. The sera trom patients with dis 
things as rheumatic tever, dis 


in a 


orders possibly resembling rheumatoid arthritis (such 
seminated lupus erythematosis, or traumatic arthritis) resulted in agglutination m less 
than 8.7% by either test. Both the paper of Jacobsen and associates and that of Ziff 


and his colleagues pointed out that sera of patients with rheumatoid spondylitis or 


with psoriasis and arthritis result in far less frequent agglutination than do the sera 
of patients with “peripheral” rheumatoid arthritis To Ziff, this fact suggests that 
there is a basic difference in the underlying mechanism ot “peripheral” rheumatoid 
arthritis as compared with the other two disorders 

In an attempt to increase the accuracy of the S. 5 C. test, Ziff and co-workers 
By this means, the per cent 


repeated the test using euglobulin instead of whole sera 
still 


of positive results with rheumatoid sera inc reased to 92% while the control sera 


showed agglutination in only 2%. Further value was obtained by testing for the m 
hibitor using euglobulins. The pattern of results using rheumatoid sera then showed 
agglutination in 65% with whole serum and in 95% with euglobulin and no inhibition 
by euglobulin. In contrast, blood from control patients demonstrated inhibition and 
no agglutination using euglobulin with occasional agglutination using whole serum 
The results on these tests showed some increase in per cent positive when done 
on patients with severer rheumatoid arthritis or with the disease in later stages. Like 
wise the longer the duration of the arthritis the more likely the tests will be positive; 
positive results in all 10 pa 
With regard to the use 


however, using the euglobulin modification Ziff obtained 
tients studied within six months of the onset of the disease 
of these tests in juvenile rheumatoid arthritis, most reports have been discouraging 
Nevertheless. using the euglobulin modification Ziff's group obtained positive results 


in tour out of seven sera trom juvenile rheumatoids 


The Role of Radioactive Iodine in the Diagnosis of Thyroid Disease.-This paper, one 
of an excellent symposium on the pathologic physiology of thyroid disease, can lx 
used to summarize present theories concerning the pathways in the production of thy 
roid hormone and some of the methods of studying these steps. lodide, absorbed by 
the intestines, is “trapped” and concentrated by the thyroid gland. The thyroid plasma 
iodide clearance of I™ or the 1- and 24-hour I uptakes measure the “trapping” 
abilitv as it is influenced by dietary iodide, renal iodide clearance, and thyroid blood 
flow. On the whole, these tests are satisfactory measures of thyroid status 

Phe second step of thyroid hormone production is the “organification” of iodide 
or the oxidation of iodide into organic iodine which combines with tyrosine to torm 
in turn, monoiodotyrosine, diiodotyrosine, and finally thyroxine. Failure of organitica 
tion occurs congenitally in certain familial cretins, while blocking of this step is the 
mechanism of action of thiouracil and mercaptoimidazole Ihe amount of I™ remam 
me one hour atter thiocyanate has cleared the thyroid ot all iodine not vet organicall 
bound provides a measure of thyroid organification 

Within the thyroid, the hormone is stored in the thyroglobulin Abnormalities of 
thvrovlobulin have not yet been described with certainty; however, it is thought on 
form of congenital goiter may be due to an abnormality in the breakdown of 
vlobulin, such that diiodotyrosine is not deiodinated and accordingly appears 
blood stream. This disorder can be demonstrated by paper chromatography 
the actual rate of thyroid hormone secretion remain complex and inaccurate. The rate 
of degradation of the hormone in the tissues may be ascertained by testing the amount 
of protein-bound I™ persisting 15-20 days after giving labelled thyroxine In Graves’ 
disease and in nephrosis, such degradation appears increased. In the blood stream 
thyroxine is carried bound to an alpha globulin. This bond results in a slow release 


of thyroxine, a fact which may explain the slower action of thyroxine or desiccated 
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thyroid as compared with triiodothyronine. This, as well as other evidence, suggests 
that triiodothyronine is the final active form of the thyroid hormone. ‘Tables of the 


normal and abnormal values found with these various tests are provided. 


American Journal of Pathology, Ann Arbor, Mich. 
32 :663-870 (July-Aug.) 1956 
Visceral Larval Migrans, With a Case Report. John H. Dent, Robert L. Nichols, Paul C. Beaver, G. M 
Carrera, and RK. J. Staggers 
Visceral Larval Migrans, With a Case Report.—A 19-month-old boy was hospitalized 
because of fever, abdominal distention, and malaise. Although the liver was enlarged, there 
was no jaundice. The total leucocyte count varied between 30,000 and 63,000/cu. mm., and 
there was as much as a 60% eosinophilia Febrile agglutination tests were negative, but the 
heterophile antibody titer was 1:7168. A_ liver biopsy obtained at laparotomy contained 
numerous granulomata in which there were T. canis larvae. The patient was treated support 
ively and with antibiotics; he improved greatly during the next month and a half. However, 
he then suddenly developed chills, fever, and jaundice. Within days he became comatose and 
died from what appeared to be overwhelming hepatitis, He had received several transfusions 
at the time of the biopsy 


At postmortem examination numerous granulomata containing nematode larvae were 


present in the heart, lungs, liver, kidney, intestines, mesenteric lymph nodes, brain, and spinal 


cord. In addition, there was diffuse and complete hepatocellular necrosis consistent with severe 
homologous serum hepatitis, in association with an inflammatory cell infiltrate. Motile larvae 
were recovered from pepsinized fresh tissue, and were morphologically identified; there were 
60 larvae per gram of liver, 5 larvae per gram of muscle, and 3-5 larvae per gram of brain 
Granulomata were most frequent in the liver and lungs, although not all contained identifiable 
larvae. It was assumed that the presence of larvae within the central nervous system might 


account for the neurological manifestations 


The American Review of Tuberculosis and Pulmonary Diseases, New York 
74, No. 1 (July) 1956 


The Action of Cortisone on Corneal Tuberculosis Studied with the Phase Contrast Microscope . a 


Robson and K. A. Dideock p. 1 

The Effects of Isoniazid Treatment on the Tuberculin Reaction and on the Healing of BCG Vaccine- 
Induced Uleers loseph DD. Aronson, Helen ¢ Taylor und Daniel L. Kirk p. 7 

Serum Gamma Globulin in Childhood Tuberculosis. Charlotte Marker Zitrin, Edith M. Lincoln, Abraham 
Saifer, and Stephanie Lewokicz 

The Antituherculous Activity of Thioethy! Compound Morris Solotorovsky Seymour Winsten, Elliott 
|. Ironson, and Horace D. Brown.—p 9 

Knumeration of Viable Tubercle facilh Maurice S Tarshis and Sanford S. Elherg p. 

he Presence of Lupus Erythematosus Cells in Miliary Tuberculosis H. W Haverland.-.p. 112 

Editorial: Chemoprophylaxis, Immunity and Prevention in Tuberculosis Rene J. Dubos.p. 117 

Cycloserine Therapy in Tuberculosis in Humans. W. Lester Jr. and others. —p 21 

Clinical, tacteriologic, and Pharmacologic Observations upon Cycloserine \ 1). Renzetti and others 
p. 128 

Fuberculous Adenitis K. Butler p. 136 

Incidence of Tuberculous Infection im Infancy Kendig Jr 149 


74, Part I (Aug.) 1956 
A Pilot Study of Cycloserine Toxicity A United States Public Health Service Cooperative Clinical 
Investigation..._p. 1%¢ 
Case Report The | of Tuberculin in the Treatment of Tuberculous Meningitis Ernesto Wainygortin 
Vivencio A. Herrera, and John A. Foley p. 277. 
Instability of the Potency of Tuberculin Dilutions. A Second Report Knut Magnus and others 


74, Part IT (Aug.) 1956 


Childhood Tuberculosis: The Problem. Rene J. Dubos.—-p. 1 

Morphologic Analysis of Fatal Tuberculosis in Children, With Some Comments on Endogenous Exacerba 
tion and Tuberculous Meningitis Kornel L Terplan p. 7 

Dynamic Aspects of the Pathology and Bacteriology of Tuberculous Lesions. Georges Canetti 13 

* Vaccination Against Tuberculosis: Clinical Aspects Lars Strom.—-p, 28 

Usual and Unusual Reactions to BCG Inoculation in Children Hans Jacob Ustvedt p. 32 

BCG and Vole Vaccinations. K. Neville Irvine.—p. 44, 


Immunopathology of Tuberculosis Sidney Raffel._p. 60. 
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ABSTRACTS FROM CURRENT LITERATURE 
Pathogenicity of Isoniazid-Resistant Tubercle Bacilli and Prophylaxis of Tuberculosis in Children, Noel 
Rist.—p. 7 
Dynamics of Antituberculous Chemotherapy Walsh McDermott, Robert M. MeCune Ir. and Ralph J 
Tompsett._p. 100 
The Bactericidal Activities of Antituberculous Drugs. D. A. Mitchison and J. B. Selkon...p, 109 
Complications of Skeletal Tuberculosis and Its Treatment. Charles H. Lack.—p. 124. J 
Some Observations on the Utility of Simian Pulmonary Tuberculosis in Defining the Therapeutic Po " 
tentialities of Isoniazid. L. H. Schmidt.—-p. 138. : 
Tuberculous Cutaneous Complexes in Children. R. V. Platou and R. H. Lennox.--p. 160 - 
Changing Attitudes Toward the Therapy of Tuberculosis Sidney H. Dressler p. 188 7 
Systematic Treatment of Primary Tuberculosis. Robert Debre.-p. 191 
Effects of Isoniazid om Allergy, With Some Additional Observations in Children Vaccinated with BCG 7 
C. Choremis, D. Liacacos, I. Allamanis, D. Zoumboulakis, and H. Kourti...p. 197 4 
Cortisone and Corticotropin in the Treatment of Tuberculosis in Infancy and Childhood, Cesare Cocchi 
p. 209 
Present Method and Results of Treatment of Tuberculous Meningitis. Robert Debre and H. E. Bris a 
saud.—p. 221 
The Management of Special Problems in the Chemotherapy of Tuberculosis in Infants and Children 
lose Sifontes p. 225 


Nutrition and Tuberculosis in the Adolescent Joseph A. Johnston...p. 175 

Correlation of in Vitro Susceptibility of Tubercle Bacilli in Patients with Miliary and Meningeal Tuber 
culosis with Their Response to Therapy Hattie FE. Alexander, Douglas S. Damrosch, and Catherine 
Ellis.—p. 232 

The Course and Prognosis of Endobronchial Tuberculosis in Children. Edith M. Lincoln, Leonard ¢ 


Harris, Somchai Bovornkitti, and Rosario Carretero...p. 246 

Experiences with Intra. and Extraluminal Bronchial Tuberculous Lesions. Robert H. High and Waldo 
E. Nelson.—p. 256 

Bronchoscopy in Primary Tuberculosis of Childhood. Herman I. Laff, Maurichio Goldberg, and William 
F. Russell Jr p. 267. 

Views in Perspective. Bela Schick..-p. 297 


Serum Gamma Globulin in Childhood Tuberculosis.— The authors studied 18 children 


with various forms of tuberculosis. Gamma globulin was determined by two methods: the 


colorimetric flocculation-Ninhydrin procedure of Saifer and co-workers and the zine-sulfate 


turbidity method of Kunkel. It appears that there is a fairly good correlation between the 


two methods 
Results of the study suggest that serum gamma globulin values in children with tuberculosis, : 
particularly if serial determinations are made, may be of aid in the diagnosis and prognosis ; 


of this disease 


A Pilot Study of Cycloserine Toxicity: A United States Public Health Service 
Cooperative Clinical Investigation.—\ control study on the toxic effects of cycloserine 
was conducted in six hospitals on 141 tuberculous patients in such a way that neither patients 
nor physicians knew whether a particular patient was receiving drug or placebo 

During the 12-week course, toxic reactions severe enough to necessitate departure from 
the assigned regimen occurred in 18 or 115 patients who received cycloserine and in none of the 
placebo patients. Eight patients had convulsions; two, mental disorders; three, motor dis 
orders; one, somnolence; three, dizziness; and one, fever and chills 

Cycloserine possessed a measure of therapeutic effectiveness, as indicated by absence of 
roentgenographic deterioration and by a moderately high bacteriologic rate. The excellence 
of other available antimicrobial combinations and the toxicity of cycloserine will probably 
preclude its use for imitial treatment. Further studies will be necessary to determine its use 


fulness in small doses, either alone or in combined therapy, for patients who have failed to 
respond adequately to combinations of isoniazid, streptomycin, and PAS 


Vaccination Against Tuberculosis: Clinical Aspects.—BC(; produces a specific im 
munity that increases the resistance to any virulent tuberculous infection, The author produces 
some experimental evidence to support this thesis 


At present time, BCG vaccination in the form of mass vaccination is important in those ” 
countries where primary infections develop early in childhood and manifest forms of primary 2 
tuberculosis and early postprimary disease are common. In countries with late primary infec a 
tions and satisfactory nonspecific resistance, the great majority of BCG vaccinations will never . 
exert a protective influence during childhood 4 

BCG vaccination should always be carried out in those cases in which danger of exposure f 
is particularly marked, e.g., in children living in tuberculous surroundings or among those as 


occupationally exposed to tuberculosis, such as medical students, nurses, or the staff of a 
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sanatorium or other hospital or institution to which people with tuberculous disease may be 


admitted 
Systematic Treatment of Primary Tuberculosis.— The author stresses the importance 
of early diagnosis and prompt institution of treatment. He makes special reference to those 


who are symptom-free 
Preliminary findings, based on 18 months study of about 3000 patients and controls, indicate 


the value of treatment, especially in the response of lung opacities due to tuberculous disease 
and to a lesser extent in the response of adenitis and atelectasis 

Routine treatment consists of INH, 10 mg. per kilogram body weight, with maximum daily 
dosage of 400 mg., and PAS, 300 mg. per kilogram body weight. Therapy is continued for 


six to eight months. Streptomycin is held in reserve 
Cortisone should be used in the treatment of severe forms with high and protracted fever, 
primary and postprimary serofibrinous pleurisy, and distressing disorders related to large 


mediastinal glands 


Annals of Internal Medicine, Lancaster, Pa. 
44, No. 3 (March) 1956 


Discoid Lapus Erythematosus An Analysis of Its Systemic Manifestations, Edmund L. DuBois and 


Stuart Martel p. 482 


Evaluation of Three Diagnostic Procedures for Systemic Lupus Erythematosus. John R. Haserick.—-p. 497. 


Essential of Pulmonary Hypertension: A Report of Clinical-Physiologic Studies in Three Patients, with 


Heart. H. Schafer, J. M. Blain, R. Ceballos, and R. J 


Death Following Catheterization of the 
Bing. p. 505 

Treatment of Toxoplasmosis with Pyrimethamine (Daraprim) and Triple Sulfonamide. R. F. Wetting 
feld, John Rowe, and Don EF. Fyles.p. 557 


Adult Toxoplasmosis: Report of a Case Due to Laboratory Infection. Josiah Brown and Leon Jacobs 


p 65 

(ilyeine and Sedium Gluceronate in the Management of Convulsions Due to Hydrazides. Sol Katz, Abe 
CGimble, Georges McCormick, and Benjamin Prescott p. 576 

Fiitorial: Association of Irradiation with Neoplasia in Children and Adolescents...p. 579 


Essential Pulmonary Hypertension: A Report of Clinical-Physiologic Studies in 
Three Patients, with Death Following Catheterization of the Heart.—Three patients, 
ages 7, 14, and 33, died immediately after heart catheterization. All had very high pulmonary 
artery, right ventricular, and right atrial pressures; and in two from whom oxygen contents 
were obtained there was no evidence of a left to right shunt. The two children were autopsied 
and found to have thickening of the intima and media of the pulmonary arterioles with com 
plete occlusion in some vessels. In the 7-year-old child there were also perivascular inflamma 
tion, thickening of the septa, and marked arteriosclerotic changes in the larger arteries. There 
were no congenital or rheumatic defects of the heart or great vessels in either case 

The most prominent symptoms in these, as in other reported cases, were syncope on 
exertion and dyspnea. Experimental work in animals suggests that they are produced by a 
reflex which is initiated by distension of the pulmonary vessels. All three had systolic murmurs 
and accentuation of the pulmonic second sound; two had diastolic murmurs as well. It is 
therefore easy to mistake this disease for congenital or rheumatic heart disease. Electro 
cardiograms showed right axis deviation and right ventricular hypertrophy; while enlargement 
of the heart as a whole, and of the right ventricle, main pulmonary artery, and perihilar 
shadows with decreased peripheral pulmonary vascular markings was seen on x-ray examination 

These deaths, the only fatalities in over 900 catheterizations at the Medical College of 
\labama, were all associated with arrhythemias although the catheter had been withdrawn 
hefore their onset. Other usually harmless procedures, including injection of Decholin for 
the determination of circulation time and barbiturate anesthesia, have also been fatal in patients 


with essential hypertension whose lives are therefore continually menaced 
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Diseases of Blood, Heart and Blood Vessels, and Spleen 


DIFFERENTIATION OF Factor 3 AND Factor 4 or THE PLATELETS IN A PATIENT witH A HeMok 
RHAGIC DiatHesis. S. VAN Creverp and H. A. Vener, Nederl. tijdschr. geneesk. 99: 2882 
(Sept. 24) 1955 
Description of a case of hemorrhagic diathesis in a child, which was characterized by a 

shortage of several platelet factors, the number of platelets being normal. Since the heparin 


neutralizing capacity of the platelets was normal whereas their thromboplastic capacity was 
abnormal, we must conclude that factor 3 of the platelets, described by the authors, combines 
two different functions: a thromboplastic factor, which remains indicated by the name factor 3, 


and a factor 4, which neutralizes heparin 
VAN Crevetp, Amsterdam 


ForRMATION oF THROMBOPLASTIN, IN USING A SUSPENSION oF PLATELETS AND A So-CALLED 


Resrecrivery. H. Baker, G. |. Appens, |. Grertinc, A. VAN "1 
LAar, and N. A. Meursine, Nederl. tijdschr. geneesk. 99-3688 (Dee. 3) 1955 


rhe formation of thromboplastin under various conditions was studied in vitro by means of 


the thromboplastin generation test of Biggs and Douglas 
The authors found that a suspension of platelets could be used for this test even after many 


months if it was stored in a frozen condition and was not defrosted too often. The results 
bad obtained with such a platelet suspension and with a “platelet substitute” corresponded under vary 


ing conditions 


VAN Crevetp, Amsterdam 


CHEMOPROPHYLAXIS OF RukuMaAtiC Fever in S. VAN Crevern, M. G. Srronk, and 


M. R. H. Nederl. tijdschr. geneesk. 99:614 (Feb. 26) 1955 


This article reports on the experiences of the pediatric clinic of the University of Amster 


dam in the chemoprophylaxis of acute rheumatic fever in childhood during the period of April, 
1948, till July 1, 1954. During this period 246 patients were checked regularly for one year or 
more; 172 children received chemoprophylaxis. In the group of children with regular chemo 


prophylaxis the authors saw 6 relapses in 186 “person years”; in the group of children who did 


7 


not take sulfadiazine regularly there were 12 relapses in 77 “person years.” Fight relapses 


occurred in periods when no chemoprophylaxis was given 


VAN Crevetp, Amsterdam 


IsoLaATION or THE ANTI-HemMornitic Factor prom HuMAN PLasmMa. S. van 
G. Hoorwec, G. 1. H. pew Orro_anper and H. A. Vever, Amsterdam (the Netherlands) 


Nederl. tijdschr. geneesk. 99-2269 (Tuly 30) 1955 


Many investigators who accept that in hemophilia a clotting-promoting factor is lacking 


which is present in normal plasma have tried to isolate this factor. In 1935, Bendien and van 


Creveld for this purpose used the method of precipitation by salting-out and the method m 


which the clotting promoting substance was prepared by tenfold dilution of plasma with distilled 
water followed by acidification tll pH! 5.4 by 0.1 N acetic acid. Also the principle of adsorp 
tion and elution was used for this purpose by the authors mentioned and in this way already im 


1936 an active product was obtained which contained less than 1 pro mille of protein 
In this article the authors describe how they succeeded in different other ways to get active 


preparations of the antihemophilic factor which are relatively poor in protein. However, the 


problem remains provisionally unsolved whether or not the antihemophilic factor itself is a 


protem 


VAN Crevetp, Amsterdam 


Synpkome: Renat Coxtica Necrosis wirn Acure Acoumep 
ANnemias. C. Gasser, E. Gautier, ANNEMARIE Sreck, R. E. SremenmMann 
and R. Orcusiin, Schweiz, med. Wehnschr. 85 905-909, 1955 
Four girls and one boy aged 2 to 14 months and 7 years were seen on account of an acute 

acquired hemolytic anemia together with or followed by severe renal insufficiency ending fatally 
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in 3-12 days. Thrombocytopenic purpura and cerebral symptoms also existed. The hemolytic 
uremic syndrome followed lighter or severer infections. On postmortem examination bilateral 
necrosis of the renal cortex and glomeruli were present in all cases. In one case, a 7-months 


old girl, a thrombotic microangiopathy (Symmers) was found 


Mecuanicat Dratnace of the Enema of the skin H. Schaeffer, Deutsche. med. Wehnschr 
80 :1426-1429, 1955 
A new drainage tube is described which offers advantages over previous ones, Since the 
danger of infection is reduced very mu h by the antibiotics the drainage of skin edemas 
properly conducted, as outlined, can be very effective in cases of high degree of edema of the 
skin as in cardiac insufficiency and in nephrosis. It was also possible to influence ascites and 


stasis of lungs and liver. Control by the determination of the serum electrolytes is necessary 


Frequency or HaemorHitia A AND B. G. J. H. pen Orro_anper and P. G. Hoorwec, Neder! 

tijdschr. geneesk. 99 :2037 (June) 1955 

The history of research in differentiation between hemophilia A (the “classical” condition ) 
and hemophilia B (Christmas disease) 1s briefly sketched. Clinically these conditions cannot 
be differentiated, but a chemically different plasma-factor 1s absent in each of them. In 129 
patients with hemophilia the differential diagnosis between A and B was made by laboratory 
methods (i.e, addition of antihemophilia factor, the “thromboplastin generation test” accord 
ing to Biggs and Douglas, and crossing with plasma of known patients with hemophilia A 
resp. B). Hemophilia B proved to be present in 8% of all cases. This is approximately the 


same percentage as has been found in Western Europe and U.S.A. (according to most 


publications mentioned by the authors) The total number of hemophiliacs in the Netherlands 
is estimated at about 1000, ic, 0.1 pro mille of the total population, one-third of these being . 
cases of sporadic hemophilia, The total number of cases will probably increase and the 


number of sporadic cases decrease because of the fact that nowadays male hemophiliacs 
reach adolescence oftener. The differential diagnosis between A and B is important for the 


therapy, e.g., because A patients must be treated with fresh blood (the antihemophilic factor 
being thermolabile) and B patients do well on blood from a bloodbank (ac-factor being thermo 


stabile ) 
VAN Crevetp, Amsterdam 


SOME INVESTIGATIONS CONCERNING THE ABNORMAI waemoctonin C. T. H. J. Hursman, P. ¢ 


VAN DER SCHAAF, AND A. VAN DER Sar. Neder! tijdschr. geneesk. 99 :2284 (July 30) 1955 


The article gives a description of one practically white and of one Negro family in the 
Dutch West Indies (Curacao) in which both homozygous and heterozygous forms o} hemo 
globin-C illness were found 

The properties of hemoglobin © as well as the differences between this and other kinds ot 
hemoglobins are extensively studied and described 

With the aid of five different methods it was possible to prove that in the homozygous form 


of the disease only hemoglobin © ts occurring 


VAN Crevetp, Amsterdam 


ExvrHraeMica (Dr. GuGLIFLMO) IN Curpren. Kuo Lren Kenc, Te Ben SIAnc 


and Gamptro, Maandschr. kindergeneesk 23:6 (Jan.) 1955 


Description of three cases of mvelosis erythremica in three Asiatic boys of 6, 10, and 5! 
months, respectively 


The symptoms were grave normocytic, normochromatic, or hypochromati anemia, fever, 


loss of appetite, hemorrhagic diathesis (in two cases), thrombopenia, hepatosplenomegaly, 


adenopathy, proliferations ot nuc leated erythrocytes in bone marrow, liver, and spleen, and 


resistance against all therapy. There was anisocytosis, poikilocytosis, and polychromasia 


There were nearly no “target” cells. The number of reticulocytes was sufficient and sometimes 


too high. The resistance of the red cells against sodium chlorine in two cases was normal and 


in one case too high Hemolysis was never seen, neither was jaundice. The symptoms resemble 
those in leukemia, but the differnce 1s that in leukemia we find young cells from the white 
series in the blood and the organs, and in myelosis erythremica an increase of nucleated 
erythrocytes In erythroleukemia we find myeloid and ervthroid tissue in the organs, and young 


cells from the white and red series in the peripheric blood. One of the most important findings 
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in leukemia, erythroleukemia, and myelosis erythraemica is the absence of or the presence ot 
only very few megakaryocytes 

The etiology is unknown as in leukemia. In a newborn child the disease should be differen- 
tiated from erythroblastosis fetalis. When the children are older we must differentiate trom 


hemolytic anemia, lues, tuberculosis, and rickets. 
In Indonesia, where malaria is a very common disease, we have to differentiate also from 
chronic malaria with hyperplastic bone marrow 
The first case described in this article, occurred acutely, the second peracutely and the 
third became chronic, all three ending fatally. 
S. van Crevetp, Amsterdam (the Netherlands) 


Hemorruacic Diarnests BY Lack or tHE PTA-Factor S. van Creverp and H. A. Vener 
Maandschr. kindergeneesk. 23:317 (Sept.) 1955 


Reference is made to a new hemorrhagic disease, resembling hemoplulia, caused by a lack 
of an as yet unknown thromboplastic factor, called plasma thromboplastin antecedent (PTA), 


which was first described by Rosenthal and others in 1953 

A patient is described with a hemorrhagi diathesis which was demonstrated to be caused 
by a shortage of the coagulation factor PTA This shortage was not constantly present 
S. van Crevetp, Amsterdam 


THe MecuHanicaAL Fracuiry or Exyturocytes, S. E Bos, Maandschr. kindergeneesk 
23 :335 (Oct.) 1955 
4 method of applying the mechanical fragility test for erythrocytes is given. It is a mod 
fication of the technique of Goldbloom. This rather simple method is tested in 63 normal adults, 
10 normal newborn infants, and 4 cases of hemolytic disease of newborn, 3 of which were due 
to a Rhesus incomptability and 1 to ABO incomptability, 10 cases ot acholuric jaundice and 
several cases of acquired hemolytic anemia. The mechanical fragility test proved to be a 


simple test of great diagnostic value It gives more information on the real fragility of the 


ervthrocytes in vivo than does the osmotic fragility test. he osmotic fragility test only mcreases 
in the presence of spherocytes, whereas the mechanical fragility test corresponds with the 


normal destruction of erythrocytes im vivo 


S. van Crevetp, Amsterdam 


J. |. pe and S. vAN 


Factors 1n Morsus HaemMoiyricus NronatoruM 

Crevenp, Nederl. tijdschr. geneesk. 99 :3875 (Dec. 24.) 1955 

In 27 children suffering from hemolytic disease of the newborn a number of clotting 
factors were determined before and in a restricted number of cases also after an exchange 
transfusion. In an important part of the cases before the exchange transfusion, nex! to the 
physiological hypoprothrombinemia a diminution of the proaccelerin (factor V) was found 
Some davs after the exchange transfusion this diminution had totally or nearly totally 
disappeared in the cases examined 


vAN Creverp, Amsterdam 


Diseases of Nose, Throat, and Ear 


Tur Scnoo. ApyustMent or wire Minima Heartne Loss Lyte Gorpon 
Reynoips, |. Speech & Hearing Disorders 20 -380-384 (Dec.) 1955 
Thirty-six hard-of-hearing students in the seventh, eighth, and ninth grades, demonstrating 
a minimum hearing loss or better of 15 decibels at each 512, 1024, and 2048 cycles, or 20 decibels 
loss at any 2 of these frequencies, or 25 decibels at any loss, were studied for their adjustment 
and school environment by the Califorma Achievement Test, California Test of Personality, 


and rating by various teachers These 36 hard-of-hearing children were studied by the 


matched-pair method with normal children In this study the children with minimal hearing 
lose adjusted their school environment as favorably as their normally hearing partners 


Patmer, Wichita, Kan 


Diseases of Lungs, Pleura and Mediastinum 


CoNTRASTING ROENTGENOGRAPHIC PULMONARY PATTERNS OF THI Hivarine MeMBRANE AND 
Ferat Aspiration Synpromes. H. G. Pererson Jr and M. Penpieron, A. 
Roentgenol. 74:800 (Nov.) 1955 
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it article giving considerable material for thought. It consists of a study 


This 1s > 
These children have all been studied from a radio- 


of 147 infants + respiratory distress 
graphic and a clinical standpoint 

The radiographic findings in the chest were divided into two major catagories: those having 
reticulogranular pattern and those having a coarse irregular pattern. The finely 


a finely 
children with hyaline membrane 


reticulogranular pattern had a very high correlation in 
irregular pattern was correlated highly with those children 


disease, whereas the coarse and 
1 fetal aspiration syndromes, and particularly was true in the postmature infant 


who ha 
The possibility of inflammatory infiltration or focal hemorrhage could not be excluded as 
pathologically these conditions were found to occur in the children with either type of lung 


findings. ‘Ihe article 1s recommended and the differentiation is one which is valuable in the 


study and care of newborn infants with respiratory distress 
ALTMAN, Miami, Fla 


Parnotocic Fearures or Resrikarory DIsTRESS SYNDROMES IN Newporn INFANTS. BeENJA 


min H. LANDING, A. |. Roentgenol. 74 :796-799 (Nov.) 1955 
This is an article written to summarize findings of 178 unselected newborn autopsies per 
Pathology of the Children’s Medical Center im Boston. Of these 


formed by the Department ot 
Of the 85% who had 


children 152 or 85% were found to have pulmonary lesions at autopsy 
pulmonary disease the greatest majority had one significant lesion and four other minor lung 
conditions. Conditions listed consist of atelectasis, emphysema, hemorrhage, interstitial 


emphysema, ammotic material aspiration, immaturity, edema, hyaline membrane disease, or 


pneumonia 

The article stresses the fact that in view ot the combined diseases of so many of these 
children it is difficult for the roentgenologist to say with certainty that any one child has a 
specific cause for apneumatosis, This term 1s used to refer to decreased pulmonary aeration 
In addition, there is a brief mention of the findings of hyaline membrane disease and the 
causes and clinical course 

ALTMAN, Miami, Fla 

SeQUESTRATION OF THE LUNG. 5S. | Bos, Nederl. tijdschr. geneesk. 99 :2203 (July 23) 1955 
first vear of life from recurrent infections of the 


the right lung was present tor 


In a 3-vear-old girl suffering since the 
respiratory tract, an opacity with cavities in the lower part ot 
At bronchography there was no filling with Lipiodol. Only once the 
The diagnosis of intralobar sequestration was sus 


at least six months 


child coughed suddenly purulent sputum 


pected. At operation a cystic mass was found, one large artery leading from the diaphragm 


toward it. After removal of the cystic mass the patient was cured. The pathologic findings 


confirmed the diagnosis 
VAN Amsterdam 


ASTHMA AND THE Oxper or Birra. G. J. Huer, Nederl. tijdschr. geneesk. 99 :3501 (Nov.) 1955 


It was demonstrated that asthma occurs significantly more frequent in the firstborn than 
in the lastborn child. This seems to be interrelated with the loss of the temporary position 


as the only child and therefore constitutes an objective criterion in testing the possible 


influence of certain psychogenic tactors Further investigations showed that the first child’s 


“predisposition” is only involved in mild forms ot 
of asthma should therefore be distinguished, in this respect, im 


asthma; it 1s lacking im cases ot severe and 


frequent attacks. Two types 


children 
vAN Crevetp, Amsterdam 


LUNG INFECTION BY NOCARDIA W. J. Sreyiinc, Maandschr. kindergeneesk. 23:438 ( Dec.) 


1955 
Description of a case of obstructive pneumonia with bilateral hilum glandular swelling, with 
Bronchoscopy was performed, but no foreign body was found 


negative tuberculin test 
Nocardia astereoideus—an aerobic Actinomycetaceae—was 


Bronchial secretion was cultured 
found. The patent was treated with penicillin and streptomyem and cured 
VAN Crevetp, Amsterdam 
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Diseases of Gastrointestinal Tract, Liver and Peritoneum 


ConGeENITAL Fistutar. W. A. Moonen and M. M. Avusems, Neder! 
tijdschr. geneesk. 99:2595, ( Aug. 27.) 1955 


Rectourethral fistulae should be regarded as complications of atresia ani. It is important 


to think about them in a child with atresia ani. 
mmmeciate 


Two advisable operations for this condition are mentioned in the literature, viz 


abdominoperineal technique and delayed sacral surgery 


The authors treated three children whose atresia ani had been corrected, while the fistulae 
had been ignored. These children were in an extremely unfavorable condition due to recurrent 


infections of the urinary tracts. Simple perineal surgery effected a complete recovery of their 


general condition. The urine and intestines were sterilized with 05 gem. Aureomyecin a day, 


from four days before the operation till four days after the operation 
VAN CreveELD, Amsterdam 


Ciggiosis) IN A CHILD 


\ Case or Arypica or THE Liver (LAENNEC’S 
D. P. R. Keizer, Nederl. tijdschr. geneesk. 99:2301 ( Aug.) 1955 
\ boy aged 5 born in a healthy peasant family without any hereditary anomalies developed 
Ascites and jaundice set in.rather acutely after one and one 


Laennec's cirrhosis of the liver 
In about a month acute necrosis of the hver had developed and caused the 


half to two years 
child’s death. At autopsy the pathologist considered the process to have been in progress for 


about one and one-half to two years 


Although no symptoms of acute poisoning could be found, the author suspects affection of 


the liver by frequent and prolonged contact with insecticides which had heen stored in a barn 


years 
About & months after the death of 10-year-old 
with a history of nausea and vomiting, dark urine, and jaundiced sclerae since 3 weeks 


rhe only surprising finding was an 


was admitted to the 


this boy his brother 


clini 


The diagnosis again was Laennec’s cirrhosis of the liver 
increased excretion of Hg in the urine. Treatment with methionine and Aureomycin during 


two weeks had no effect, BAL for 10 days did have some A porta-cava shunt will be made 


\s the urme of this child was completely normal at control during his brother's disease, a 
is 


familiary disposition is not likely and suspicion of intoxication is maintained. The mother 
with a third child which will be sent for investigation as soon as possible after birth 
VAN Crevetn, Amsterdam 


pregnant 


Remepy (CANADA FLEABANE) FoR Soveran DIARRHEA “Mure Tam Tra 


FOLKLORI 
Jounny A. Brue, J. Allergy 26:425 (Sept.) 1955 
The author relates his introduction to the use of this herb in the treatment of diarrhea while 
He subsequently used it successfully in the treatment of diarrhea caused at 
tea of the herb and uses it as the water in making 


on a fishing trip 
times by soybean formulae. He makes a 


the soybean formula 


The author's conclusions have some merit 
scientific background 


“Sometimes simple remedies, even though folklore in origin, with 


and investigations, can prove very helpful in aggravating and difficult conditions 


“It is well to remember the old and proved drugs and remedies and not be too prone to 


liseard them and climb onto the proverbial bandwagon of new drugs.” 


Hover, Cincinnati 


Nervous Diseases 
V. W. Scuenk, Maandsechr. kinder 


SYNDROME Arter 
geneesk. 23:19 (Jan.) 1955 

a child | year 8 months old who showed a complete decerebration 
child 


A case is reported of 
aiter ether narcosis for a herma operation. Fifteen days before the operation this 


suffered from chicken pox. The decerebration remained, and the child had to he artificially fed 


for six years because she could not swallow. She was laying passive in bed and did not react 


at all. Six years after the operation the child died. At autopsy lesions were found im the 


found 


cerebral and cerebellar hemispheres. Besides atrophy of the brain mantle thére was 


status marmoratus of nucleus caudatus, putamen, and of large parts of the thalamus opticeus 
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Below the mesenphalic level only the cerebellar cortex showed important destruction. The 


(possible) relation of the chicken pox, ether narcosis, and operation are discussed 
VAN CreveLtp, Amsterdam 


A Conrrinution to THE Srupy or RerLexes IN THE NEWBORN AND PreMATURE INFANT 
Friction Reriex. M. CArRBoNeELL JUANICO AND Perez Det Putcar Marx, 
Rev. espafi. Pediat. 11:317-322 (May-June) 1955 
The authors call this procedure the digital vertebral friction reflex complex, and it brings 

out a series of responses in a regular sequence. The nude baby is placed in the prone position 

and should be at rest and not crying. Alternate position is prone on the examiner's left hand 
with head and extremities pendulous. The right index finger of the examiner is used to produce 

a light friction along the vertebra from the coccyx to the neck. 

Nine different responses can be obtained, all due to excitation of bulbo-mesencephalico 


medular centers. In a child with injury to these subcortical areas the response will be quite 


atypical 

The appearance of this reflex complex is at birth to 24 hours. Heavy anesthesia of the 
mother may prolong its appearance. It persists several weeks and disappears in a regular order 
Its failure to disappear within a few weeks should make one suspect nervous-system immaturity 


Mary Aten, Santa Fe, N. M 


Tue Posrrion or D. Janz. Deutsche. med, welinschr. 80:1392-1400, 

1955 

A study of 163 pertinent cases of pyknolepsy from two institutions was extended over a 
number of vears; of these only 16% healed spontaneously, that is they were free from attacks, 
10-14 years after onset, at least for 2 years. Another 31% remained pyknoleptic while in 53% 
grand mal attacks supervened, This occurred on the average after 5-6 years but as late as 22 
years later. Spontaneous healing of pyknolepsy is not the rule, as had been stated, but rather 
The age of onset extends from the 4th to the 14th year of life. The great 


the exception 
Pure absences without any motor or sensory symptoms 


majority starts at 6 to 8 years of age 
130%. They also can occur in minimal petit mal attacks. In other cases some motor 


occur mm 
It is concluded that pyknoleptic seizures can not be differentiated 


manifestations are seen 
electroencephalographically from petit mal of a given age group They are regarded as rudi 
mentary forms of any kind of petit mal. For treatment Tridione or Paradione are recom 
mended 

ELECTROENCEPHALOGRAM IN E. L. Grens, Avserto Forts, and 
Frepertc A. Grars, New England J. Med. 253:1102 (Dec. 22) 1955 


In 51 cases of retrolental fibroplasia electroencephalographic recordings were obtamed im 


the waking and sleeping states. Although only 27% of patients had some form of cline al 


present in 88% of the entire group (in 100% of those with 


epilepsy, seizure activity was 
The clinical history of seizures and the occur 


seizures and in 70% of those without seizures) 


rence of mental retardation suggested brain disorder in some cases, but the present study 


indicates that brain disorder may occur in cases of retrolental fibroplasia 

The frequency of seizure activity among younger and older children differed; 50° of those 
under and 970 of those over 3 vears of age had seizure activity The commonest electro 
encephalographic abnormality was a tocus ot spike-seizure activity in one or both oecipital areas 


This occurred in 35% of children under and 74% of those over 3 vears of age. Follow-up 


studies on children with occipital-lobe foci have shown that this type of focus tends to dis 


appear with increasing age or to migrate mito the midtemporal region 

The following circumstances are considered possible causes of the seizure activity in 
retrolental fibroplasia: trans-synaptic degenerative changes in the brain secondary to blindness 
in early infancy (structural evidence ot such changes has been reported by Von Gudden) ; 
oxygen poisoning of the immature brain resulting from excess oxygen in the respired air, and 


premature photic stimulation 


Wueevock, Washington, D. 
Posrvaccrnauis. Prof. Dr. J. D. Vertinpe, Nederl. tijdschr. geneesk. 9 :1020 
1025 (April 2) 1955 
In this investigation 53 monkeys were infected cutaneously with vaccinia virus and intra 
muscularly with a strain from the Columbia SK group This strain had been isolated from 
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the feces and the throat secretions of a child suffering from postvaccinal encephalitis Only 
one of these monkeys developed the characteristic histological picture of postvaccimal ence 
phalitis. The combined action of this virus, which is neurotropic for experimental animals and 
the vaccinia virus as a possible etiological factor in this disease, 1s critic ally discussed 


vAN Crevetp, Amsterdam 


INVESTIGATION ON THE ConTENT OF DirrerENT AMINO ACIDS OF THE CEREBROSIIN AI 
T. H. J. Hutsman, Nederl. tijdschr. geneesk. 99:3357 (July) 1955 


By way of column chromatography the amino-acid content and the distribution of different ae 
amino acids were determined in the cerebrospinal fluid after deproteimzation by means of 
ultrafiltration before and after hydrolysis 
In both cases the amino-acid content was shown to be very low, with the exception of 
glutamic acid and glutamine of which the concentration 1s considerably higher 
vAN Crevetp, Amsterdam 
fi 
Psychology and Psychiatry 
Sreecn THerary wirh Laneuace Arts. Lee Surton, J. Speech & Hear 
ing Disorders 20:376-379 ( Dec.) 1955 
Discussion of a curricular integration of speech therapy with language arts m the elementary 
school. Speech therapy can be reinforced by integrating it with at least one other compli . 
mentary phase of learning. A suggested graded list of objectives beginning with kindergarten a 
through the fifth grade is given i 
Parmer, Wichita, Kan 
\ Mernop or THerary ror Paratyric Conprrions oF THE MEeCHANISMS OF HONATION 


RESPIRATION AND GLUTINATION, EMIL FRORSCHELS, SHULAMITH KASTEIN AND Deso A 
Weiss, |. Speech & Heating Disorders 20 365-370 (Dec.) 1955 


Pushing exercises in which a patient is instructed to raise his fists to his chest, push his 
arms down in one quick, elastic sweep, with fingers closed, at the same time the patient says 
“AH.” have been used in patients with abductor and adductor paralysis by Weiss and im patients 
with diseases of the central nervous system involving phonation, breathing, and swallowing by 
Kastein. The authors feel this technique useful in bulbar poliomyelitis, progressive bulbar 
paralysis, pseudobulbar paralysis, Parkinson's disease and muscular dystrophy 


Patmer, Wichita, Kan 


\ Srupy or Between AxticuLatory ABILITY AND LANGUAGE ABILITY 
NorMa SCHNEIDERMAN, |. Speech & Hearing Disorders 20 359-363 ( Dec.) 1955 
Seventy children in first grade classes, ranging in age from 6 years to 7 years I mo, 41 
hovs and 20 girls thought to have no organic etiology of mental retardation, where studied on 
three tests ol language ability Van Alstyne Picture Vocabulary Test, (sates Reading Vocabu 
larv list, and a rating by classroom teachers, on the ability to express themselves in language 


Che intercorrelations between the three tests of language ability show they formed a valid 


measure of general language skill. There appears to be a relationship between articulatory 
ability and language ability in children 
Parmer, Wichita, Kar 


Diseases of Ductless Glands; Endocrinology 


Case or Spontaneous Hyrocrycemia. J. Excernarpr, K. Kraavenneink, and \ om 
Vitteneuve, Maandschr. kindergeneesk. 23:85 (March) 1955 
Description of a 10-month-old boy with convulsions since the age of 4 months and almormal 
low blood-sugar values. There was some retardation of bodily and mental development. No 
diabetes or epilepsy in the family 
On accunt of the considerably raised tolerance for intravenously administered glucose and 
of the increased insulin content of the blood, the presence of an insulinoma was suspected 
Before performing laparotomy the child was treated with cortisone, ACTH, and growth 
hormone on account of observations by McQuarrie and others, but without any result. Subse 


juent laparotomy did not reveal the presence of an insulinoma. Subtotal resection of the 
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pancreas was then performed; pathologic-anatomical examination revealed multiple, micro 
scopically large, beta-cell adenomata (method of coloring of Gomori) 
The child recovered and did not have any convulsion to the moment of publication (1e., 


six months later) 
VAN CreEVELD, Amsterdam 


CARCINOMA, Apsence or SYMPTOMS LN A Patient, 4 Years Arrek Removar 
or THE Tumor. Pu. Axons and J. pe Bruryne, Maandschr. kindergeneesk. 23: 111 
(April) 1955 
Description of a nearly 2-year-old girl with an adrenogenital syndrome as a result of 

adrenocortical carcinoma. Four years after the extirpation of the tumor the little patient 1s 

still in good health. Since the operation the excretion of 17-ketosteroids has consistently 
remained low. Methods to be followed before, during, and after the operation are discussed 


VAN CreveLp, Amsterdam 


INCREASE OF ALDOSTERONE EXCRETION IN CONGENITAL ADRENOGENITAL SYNDROME \ ContTri 
RUTION To THE PATHOGENESIS OF THE SYNDKOME A. Praper, A. Svat, and R. Newer, 
Schweiz. med. Wehnsclir, 85:1085-1088 (Nov. 5) 1955 
The normal urinary aldosterone excretion, measured with the method of Neher-Wettstein, 

is 0.3 to 3.5 gamma in 24 hours and for adults 0.5 to 5.0 gamma in 24 hours. Three infants 

with the congenital adrenogenital salt-losing syndrome excreted a normal or slightly increased 

amount of aldosterone. One of these died the day after the determination. A child with a 

healed salt-losing svndrome excreted 59 gamma aldosterone in 24 hours The results are cited 


as another proof that the adrenogenital salt-losing svndrome is caused by an unidentified Na- 


excreting adrenocortical factor. Increased Na intake and cortisone lower the aldosterone 
excretion. For further data the paper should be consulted 
Amuerc, Rochester, Minn 


Farty DiaGNosis of OLiGorpHrenta W FRISCHKNECHT, Schweiz. med 

Wehnschr. 85:969-970, 1955 

In spite of congenital oligophrenia phenylpyruvica an infant may develop to an age of 6-7 
months apparently normally. Later the mental and somatic retardation become evident. The 
diagnosis can be made before this time by testing the urime with a 5% ferric chloride solution 
which in the presence of phenylpyruvic acid gives an olive-green color. A peculiar mousy odor 
of the skin of light blond pasty infants inclined to dermatitis may arouse suspicion, Two girls 
with the disease are reported, one seen at an age of 13 months, the other at an age of 2% vears 
The early diagnosis is important so that a diet poor in phenylalanine can be instituted in im 
faney. Aside from an increase of phenylalanine Valin, Alamin, Seryl-Glycyl-Glycm were in 
creased in the urine in one case, in the other glykokoll and asparagin were found in the urine 


in addition 


Draneres INsuemus Maskep sy Lesions or tHe ANTeRtoR Prrurrary Lone, HerkMANN 
Schweiz. med. Wehnschr. 85:1041, 1955 

A boy 11 years of age acquired a diabetes insipidus which im the further course disappeared 
with the appearance of an insufficiency of the anterior pituitary With its development growth 
and body weight were arrested in addition to other manifestations of cessation of anterior 
pituitary function. Another boy, 13 years of age, also acquired a diabetes insipidus which did 
not reach anv severe degree, evidently because at the same time a lesion interfering with the 
function of the anterior pituitary exercised its influence, Here a tumor in the region of the 
third ventricle was held responsible. In a third case, that of a 32-year-old man, diabetes 
insipidus fully developed slowly but became modified after 5 years by an insuthiciency of the 
anterior pituitary, for unknown reasons. In the first two cases administration ot ACTH or 
cortisone led to a recurrence of the diabetes insipidus. For a more detailed discussion the 


paper should be consulted 


A CLINICAL-EXPERIMENTAL Srupy or THe Errecrs or DersoxycorricostekONeE ACETATE IN 
rue Merasouism or Curmoren. M. MArasprna and EF. Arprrt, Minerva Pediat. 7:1433 (Nov 
10) 1955 
Three healthy children and two children with chronic dyspepsia and three with celiac 
disease were put on a fixed diet containing 40 gm. of fat. Analyses of the fecal lipids were 
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made before and after the children had been receiving for 12 days daily doses of 2 to 3 mg 


desoxycorticosterone. There were no appreciable changes in the amount or distribution of the 
fecal fats of the normal children. In the cases of the other children, there was a 50% drop m 


the amount of fecal fat following the medication 


Huaeins, Boston 


Srconpary Hevaric Giycocenosis: A Previousty Nor FINDING IN THE COURSE OF 
Inrecrious Hepatiris, AS SHown py Neepie-Puncrure Biorsies. R. and 
F. pe Marrets, Minerva Pediat. 7:1413 (Nov. 10) 1955 


Biopsies by needle puncture were made of the livers of 32 children (1 month to 9 years 


old) with infectious hepatitis. Glycogenosis was found in seven cases; in these cases the liver 


was noted to be of a firmer consistency by palpation. Five of these seven children recovered 


in short order, and subsequent biopsies on several revealed that the glycogenosis was no longer 
present. The other two children had a more chronic type of hepatitis with sclerosis as well as 


glycogenosis. Attention is called to the fact that the livers in some cases of Gierke's disease 


also have sclerosis as well as glycogenosis 


Hiceins, Boston 


COMPARATIVE EXAMINATION oF 2 Grours or CHILokeN, Reseectivery Wire ano Wrrnout 
Gorrre CONCERNING GrowTH AND Devetorpment. J. F. pe Wiyn, Maandschr. kindergeneesk 
23:132 (April) 1955 
Neither a nutrition inquiry nor the nutritional state judged by height and weight shows 
important differences with respect to the nutrition of children with and without goiter, How 


ever, bodily development, onset of puberty, systolic blood pressure, alkaline phosphatase, and 


inorganic phosphate show a retardation in children with goiter in comparison with goiter-free 


children. However, the differences are small 


VAN Amsterdam 


\ New H. Feanke |. Fucus: A New Broop Sucar Lowerine 
Supsrance. |. D. Acnetis and K. Harpeseck; A Potent Perorat Antipianeric Druc 
FerpDINAND BertraAM, Benprecor, und Orro, Deutsche med. Wehnsehr 

80 1449-1460, 1955 
These three papers deal with the effect ot 32755, (C. F. Boehringer and Sohne, Mannheim 
Waldhof.) N,-sulfanilyl-N.-n-butylearbamid, a new sulfonamide, on the blood-sugar level 


Besides the advantage of an antibacterial agent of a relatively high sulfonamide content of the 


blood on low dosage given by mouth it causes a definite lowering of the blood sugar, It has 


been used successfully in cases of diabetes mellitus without insulin or reducing the imsulim 


requirement. In cases of juvenile diabetes the prospects for beneficial results are not very good 
The assumption of an effect on the alpha cells of the pancreas (the glycogen producers) 


has been supported by animal experiments. The last paper requests that the general use of the 


drug should be deferred until more extensive data are available 


Diseases of Muscles, Bones, Joints, and Lymph Nodes 


l’rockessive Muscutar Dysrropuy AND THE Errecr or Trearmenr. J \ 
Tazecaar, Nederl. tijdschr. geneesk. 99:2496 (Aug. 20) 1955 


After reviewing creatine and creatinine metabolism under normal and pathological condi 


tions, the author presents some graphs illustrating the results obtained by prolonged treatment 


of progressive muscular dystrophy in 20 male patients with testosterone derivatives. The 


results of vitamin By and DFP treatment are also reported 
The results of testosterone derivatives have proved to be favorable; DFP and vitamin B 


do not effect any improvement 
The author concludes that the effect of hormone therapy can only be judged by physical 


examination and information supplied by the patient. Creatine and creatinine secretion are not 


reliable criteria 


VAN Creveto, Amsterdam 


G. A. Vexstrece, Nederl. tijdschr geneesk. 99:2785 (Sept. 17) 


1955 


Report on a boy aged 5 years and a man (professional diver) aged 34 years, with the 


typical syndrome of polydysplastic anhidrosis (Stemens) 


; 
\ 
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fhe symptomatology of the syndrome (anhidrosis, hypotrichosis, hypodontia, atrophic rhin 
itis, characteristic form of the face) and the heredity are reviewed. The syndrome is clearly 


defined with respect to other types of ectodermal dysplasia, and a case of onychodystrophia cum 
hypodontia is reported, “Congenital ectodermal defect” and “hereditary ectodermal dysplasia” 


are synonyms which have given rise to much confusion. There are many congenital defects 
of the ectoderm: several are hereditary, some are dominant and others are recessive, sex 


‘nked or not. It is therefore advisable to give such a well-defined syndrome a name of its 


own. The term “anhidrosis” is justified, because clinically the inability to sweat is conspicuous 
Another striking characteristic of the syndrome is polydysplasia, which is shown in a great 


variety of symptoms. Therefore “anhidrosis polydysplastic a” is an obvious name 


Other types of so-called ectodermal dysplasia are merely combinations of anomalies of hair 
and nails. which may be combined with dental dysplasia; they do not really represent general 
ized dysplasia. For the pediatrician it 1s important to know that these children are very often 


admitted to hospital on warm summer days with the diagnosis “febris e causa ignota.” 


vAN Amsterdam 


CONGENTTAL AND INFANTILE Myasruenta. A. Bremonp and L. vAN TrROTSENBURG, Maandschr 


kindergeneesk. 23:155 (May) 1955 


The authors describe three cases of infantile congenital myasthenia, which had a subacute 
commencement and developed in an extreme severe clinical picture. The disturbances in 
breathing and swallowing are predominating, but a general muscle slackness is evident. In one 


of the cases infection of the upper airways had a clearly provocative influence. A subcutaneous 
injection of 44 mg Prostigmin 1s ot great chagnostic importance 
In two cases a pathological examination was made. No abnormalities were found in the 


central nervous system 
Myasthenia which always has been considered as a typical disease in adults between 15 and 
50 years, has been described in the last few years in children and infants. If appears from the 


literature that myasthenia in young children and infants often has an acute occurrence in the 


form of attacks, a predominance of disturbances in breathing and swallowing and frequently 


a fanuliar incidence 


vAN Crevetp, Amsterdam 


DerorMANns Tristan in Curmoren. J. E. Enktaar, Amsterdam (the 
Netherlands) Maandschr kindergeneesk 23 :234 (July) 1955 

\ 3-year-old girl with bowlegs due to osteochondrosis deformans tibiae is described. A brief 
review is given of the principal literature. Blount (1937) was the first to describe this disease 
in the growing child. This rather unknown disease probably is not rarely the causative factor 
for the occurrence of bowlegs which, failing radiologic examination, till now are regarded as 
heing of physiological or rachitic origin. The etiology ts still unknown, but the possibility of 
spontaneous regression in an early stage ts generally accepted 


lhe typical histological symptoms are described as persistent cartilage islands of the 


proximal epi- and metaphysis of the tibia with hypertrophic cells, acellular fibrous cartilage 
and excessive capillar growth. The diagnosis in the early stage is made by x-ray pictures 


The usual terminology in the English literature, viz., tibia vara or nonrachitic bowlegs, 1s 


nsidered unpractical, partly because in some cases of knock-knees a similar x-ray picture 
was found in the lateral half of the knee. Routine x-ray examination of knock-knees and 
howlegs in two 6-vear-old children is essential for the timely discovery of those due to 


hondrosis 


vAN Crevetp, Amsterdam 


or Tuventte Rueumatow Arrurrris, Rosert E. BaRKIN, SYDNEY STILLMAN 
and THueroporr A. Porrer, New England J. Med 253:1107 (Dec. 22) 1955 


In a series of 71 children with juvenile rheumatoid arthritis, 57 (80%) gave clinical or 


ray evidence of spinal involvement 
lhe areas most commonly involved were the neck and lower back 
Calcification of the paravertebral ligaments was unusual, being noted in only two cases m 


this series even with long follow-up periods 


In this group of children, rheumatoid spondylitis was always accompanied by peripheral 
joint involvement and never existed as an entity 
Wueetock, Washington, D. C 
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Muscutar in 3 Brorners. Luckecta Hexnanpez K., Rev 

Hosp. Nino 57 387-404 (March) 1954. 

The author reports three cases of pseudohypertrophic mus ular dystrophy in brothers 
demonstrating the familial character of this disease In one case there appeared to be endocrine 
disturbance. The treatment with vitamin FE and other vitamins was given without any satis 
factory results 


There are photographs and a detailed chart of the family tree. There is considerable dis 


cussion of the pathology and differential diagnosis 


Kerrn, Rochester, Minn 


EpreHyseaAL STIMULATION IN THE Lower Extremities, WARkREN G Keamer, California Med 
83:424 (Dec.) 1955 

Epiphyseal stimulation to correct disparity im the length of lower extremities was done 
12 children. The total number of procedures was 15. In 11 of the 15 instances the operation 
was beneficial. Ivory pegs were used in some cases, brass screws in others, and multiple drill 
holes in still others. There seemed to be no difference between them in the amount of stimula 
tion brought about 

Stimulation persisted for from 6 to 10 months after operation 

Complications that may occur are varus oF valeus deformities, delay in growth, complet 
fusion, or infection. To prevent varus o1 valgus deformity, both medial and lateral sides may 
be stimulated simultaneously. Great care must be taken to place the screws no closer than 
14 in. to the epiphyseal plate to avert trauma which may delay rather than stimulate growtl 
Late infection may be obviated by the use of absorbable materials 

Phe increase brought about by stimulation procedures 1s probably attributable to hyperemu 


following subperiosteal stripping 


Srenosts or THE Finrous TENDON or THE Fiexok Loncus or THE IN 
Cunpren. |. anp F. Maandschr. kindergeneesk, 23:29 ( Jan.) 1955 
Five cases of children with stenosis of the fibrous tendon sheath of the flexor longus of the 

thumb are described. The extension of the thumb is diffe ult and it gives rise to a flexion 

contracture. The origin of the stenosis is unknown Probably it is of congenital origin 
hecause it is seen in very young intants, and it oceurs lateral and im twins 

The most important sign is not “the snapping thumb” as in adults, but the apparent 
flexion-contracture in the interphalangeal joint An operation is necessary because the con 
servative method gives no results. The prognosis ts good, when the stenosis has completely) 
disappeared. In two cases the apparent flexion contracture could not be passively relieved. In 

two other cases this was possible, and in one case the contracture occurred intermittently I 

all cases a surgical operation was performed, followed by complete recovery 


VAN Amsterdam 


Riexers. |. H. P. Jonxts, Maandschr. kindergeneesk 23:253 (July) 1955 

\ brief review of the history of rickets is given The exact mode of action of vitamin 1D) 
in the body is still unknown. The relation between vitamin D, phosphate metabolism, and 
aminoaciduria is investigated. It is found that the excretion of amino acids in the urme ts 
increased in rickets, especially in resistant rickets Only a few number of amino acids are 
concerned and the plasma level is not raised 

In early rickets an increased excretion of amino ac ids is the first symptom. Some cases 
of cured rickets still show an excretion of amino acids higher than normal, which suggests 
a familiar disposition in rickets. There is no reason to accept that the amino acids are e» 
creted as phosphate esters, since phosphate loading did not raise the excretion of amino acids 
in the urine 

Further investigations showed that phosphate loading, especially in moderate rickets, reduced 
the calcium level in the blood, and tetania followed. In the northern part of the Netherlands 
where cow milk is abundantly given to children in springtime more cases of tetama are 
observed 

Only the character of the kidney dysfunction in vitamin deficiency can be understoo! 
until now. Vitamin D is necessary tor the normal function of some enzyme systems whicl 
regulate the normal reabsorption of phosphates and amino ac ids in the tubules of the kidney 
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It is supposed that in rickets and some inborn errors of metabolism, such as resistant rickets 
and the Debré-de Toni-Fanconi syndrome, there exists an abnormal function of the enzyme 


system 
VAN Crevetp, Amsterdam 


TREATMENT oF Spastic K. A. Metin and E. Roserrson, Deutsche. med. Wchnschr. 
80 :1599-1603, 1955 
Children with motor disturbances, spasms, athetosis, ataxia, motor paralysis, and myasthenia 
are included. It is emphasized that a diagnosis within the first two years of life is necessary 
to obtain good therapeutic results by the methods outlined. Cooperation of various branches 


of medicine is required 


Diseases of Eye 


TREATMENT OF W. A. Manscnort, Nederl. tijdschr. geneesk 

99 :3838 (Dec. 17) 1955 

Since the role of high oxygen concentrations in the development of retrolental fibroplasia 
has been recognized, one is inclined to omit the oxygen after the appearance of symptoms of 
retrolental fibroplasia. Nevertheless experiences have been described of improvement of the 
disease when oxygen was given again 

One of the first symptoms of retrolental fibroplasia is edema of the retina. Manschot 
describes a premature baby of 1000 gm. who was nursed during one month in an oxygen 
atmosphere of about 65%. Retinal edema appeared when no oxygen was given after that 
month; however, it disappeared when oxygen was given again. During the next two months, 
the oxygen was omitted four times and every time edema of the retina appeared again; only 
when the child reached a weight of 3000 gm. was it completely cured. 

VAN Crevetp, Amsterdam 


ReTROLENTAL FieropLasia AND INTERSTITIAL PNEUMONIA. W. A. Manscuor and M. Srraup 
Nederl, tijschr. geneesk. 99 (Jan. 8) 1955 

One hundred fourteen eyes of 59 premature infants who had not undergone an ophthalmo 
logical examination were anatomically examined. The first stages of retrolental fibroplasia, 
characterized by retinal edema and proliferation of the capillary-forming mesenchymal cells in 
the nerve tissue, were found in the eyes of three children 

Hemorrhagia of the retina and glia growth are not observed in all cases. The authors believe 
that these last mentioned symptoms are no distinguishing marks 

It is determined that in hypoxic retinae of premature infants the proliferation of the capil- 
laries is stimulated. The lungs of these three infants showed a subchronic interstitial pneumonia 
corresponding with an advanced stage of interstitial pneumonia of premature infants 

It appears from the literature that in some clinics more than 50% of all premature babies 
weighing less than 1500 gm. at birth suffer from interstitial plasmacellular pneumonia. This is 
the group of premature infants in which most cases of retrolental fibroplasia occur. The clinical 
and anatomical pictures of interstitial pneumonia prove that these patients are severely hypoxic. 
Retrolental fibroplasia is ultimately due to retinal hypoxia 

It is supposed that the high oxygen concentrations in the incubators stimulate the growth of 


the pneumocystes, which are the causative agents of the interstitial pneumonia and chiefly are 
found in the bronchioli and alveoli. Also the use of antibiotics, especially penicillin should stimu- 
late the growth of the pneumocystes. The three patients were treated with penicillin. It is 
highly probable that in many cases of retrolental fibroplasia this retinal hypoxia is caused by 
interstitial plasma cellular pneumonia. This cduld explain the epidemical incidence of retrolental 


fibroplasia 
vAN Crevetp, Amsterdam 


Teeth and Dentistry 
Recurrent INrussuscerrion Assoctarep with Hyrerrrorny or Peyer's l’arcues. ERNest 
L. Sarason, Jonn T. Prior, and Raten L. Prowpa, New England J. Med. 253:905 
(Nov. 24) 1955 
The general problem of recurrent intussusception in infants and children is reviewed. The 
clinical and pathological findings in a patient who underwent five operative reductions of recur 
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MISCELLANEOUS 


rent ilecolic intussusceptions, after which ileocecal resection was pertormed with success, are 
reported. The cause of the recurrent intussusception was a tumor mass in the terminal ileum 
that on microscopical examination proved to be characteristic of giant-follicle hypertrophy of 
Peyer's patches in the wall of the ileum 

The pathological features of this entity and its relation to the normal lymphatic apparatus of 
an infant, as well as to other diseases of the lymphoid system, are discussed 

On the basis of this, together with a survey of the literature, ileocecal resection appears to 
be warranted if an ilecolic intussusception recurs more than once even though no tumor can be 


palpated within the terminal ileum 
W Heetock, Washington, D. 


Exrensive Burns Carcoren: TREATMENT oF THE Earty Puase. Eowarp H, Senz, Cali 

fornia Med. &83:362 (Nov.) 1955 

lhe water, electrolyte, and colloid losses and shifts which occur after a severe burning are 
complex and variable from patient to patient. No available clinical method allows for accurate 
prediction of the volume and composition of the fluid losses. The method here described 
assumes that parenteral therapy which produces a normal urinary output and maintains the child 
free of signs and symptoms of shock is good therapy and at least approximates his needs, On 
the whole this assumption has been verified by clinical experience 

Once again it is necessary to stress the importance of treatment that anticipates needs rather 
than treatment which comes after unmet needs are obvious 

Methods used to assess and treat burned adults need modification before application to imiants 
and children 
Fuct-Term or tHe Fristan Conjoinep Twins. J. P. S. Wiyrnorr, Neder! 

geneesk. 99 3604 (Nov. 26) 1955 

Report on the normal birth of a pair of twins conjoined at the abdomen, both showing cranial 


presentation 
The delivery was done at home in primitive circumstances with great technical difficulties. A 


spontaneous movement on a longitudinal axis was initially seen; the children were subsequently 


forced by a few manipulations to execute a rotating movement in a sagittal plane on a horizontal 
axis traversing the symphysis and the superior rami of the pubic bones. As a result the second 
child was born in breech presentation so that only one child at a time passed the pelvic outlet 
The surgical separation of the twin was accomplished with good result by a team consisting 
of one pediatrician, four surgeons, and two anesthesists. An extensive report will be given in 


the Archivum chirurgicum neerlandicum 
VAN Crevetp, Amsterdan 
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News and Comment 


ANNOUNCEMENTS 


Congress of the International Union Against Cancer.—The Seventh Internationa! 
Cancer Congress will be held in London, England, July 6-12, 1958, under the Presi 
dency of Sir Stanford Cade. Congress headquarters will be The Royal Festival Hall 

There will be two main sessions of the Congress: 

A. Experimental 
B. Clinical and Cancer Control 

Special emphasis will be placed on hormones and cancer, chemotherapy, carcino 
wenesis, and cancer of the lung 

Proffered papers will only be considered if submitted with an accompanying ab- 


stract (not over 200 words) before October, 1957, and if dealing with new and un 


published work 

The registration fee for the Congress will be £10 (ten pounds) or $30 (thirty 
dollars) and the latest date for registration without late fee will be Jan. 1, 1958 
1957 


Registration forms and a preliminary program will be available early in 
application to The Secretary General, Seventh International Cancer Congress, 45 Lin 


coln’s Inn Fields, London, W. C. 2, England. 


GENERAL NEWS 


Specialists Certified by the American Board of Pediatrics, Inc.— hice following pliysi 
cians were certified as specialists by The American Board of Pediatrics, Inc., in New 


York on Oct, 12, 13, and 14, 1956 


Abbuhl, John W., Albany, N. Y. Gould, Samuel Halpert, Hopewell, Va 
\lmon, David Thixton, ncaoneeg Calit Harris, Seymour Jay, Oakland, Calif 
\rnold, John age poston Hart, William Edmund, Hartford, Conn 
Arnold, Mary B., Boston Herman, Robert Mitchell, Palo Alto, Calif 
Ashe, Barbara S., New York Hoffman, Martin A., Richmond, Va 


Baker, David, Broomall, Pa Humphreys, Elizabeth Drake, Bennington, 


Beasley, Jean T., Westport, Conn Vt. 
he ‘ eter, East Orange, N ‘ 
feirne, Donald Peter, East range, N. J Joy, Robert Chamberlain, Danbury, Conn 


Bunee, John D., Falls Chureh, Va 
Kizer, Betty Jane, Glen Ellyn, Tl 


Chambers, Van Vleck, Rochester, N. Alen 4 
Charles, Walter A., Syracuse, N. } Lavendel, Evelyn, Jackson Heights, N.Y 
Clemmens, Raymond L., Baltimore A. Tel 

Coddington, Robert Dean, Red Bank, N J Limoseni. Michael Anthony, Chicago 

Cohen, George J., Silver Spring, Md Sean Ve 
Cohen, Solomon Jay, Westfield, N. J BR. 
Colucci, John A., Jr., Massapequa, L. 

N. Y. 

Conley, John Ruppert, Kensington, Md 
Curtis, Robert Anderson, Anaheim, Calif 


McDonald, John J., Whittier, Calit 
McGrady, Kathleen Reilly, Hialeah, Fla 
McIntire, Matilda Stewart, Omaha 
McNeil, James L., El Paso, Texas 

Mann, Martha E., Daltimore 

Farley, William, Raleigh, N. ¢ Marans, Allen Elias, Silver Spring, Md 
Frost, Loraine Hulburd, lowa City Marks, Dennis Nicholas, Sacramento, 


Di Leo, Vincent Louis, New Orleans 


George, Gerald Y., Bellaire, Texas Calit 


George, John W., New York Martel, Norman G., Los Angeles 


Giffin, Robert Burns, Jr., New York. Menzer, Alexander, Hartford, Conn 
Goalwin, Alta Tresa, New York Miller, Bennett, York, Pa 
Gonzalez, Jose Luis, Portsmouth, N. H Mofenson, Howard C., Mineola, N. Y 


. 
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VEWS AND COMMENT 


Munoz, Aurea |., Hato Rey, Puerto Rico Sohn, William J., Hatboro, Pa 

Myers, Richard Lyon, Rochester, Minn Stankewick, Walter Richard, Garden 
City, N. ¥ 

Stekler, Burton Lester, Glen Rock, N. J 

Strassman, Selig Simon, Shaker Heights, 

Oberman, J. William, Washington, D. ‘ Ohio 


Nevenschwander, Robert S., Covina, 


Calif 


Ethan, Brookline, Summer, George Kendrick, Chapel Hill, 


Pendleton, Murray 
Mass 
Penn, Edward \., Fall River, Mass Taft, Lawrence Tedford, New York 
Pennington, Katherine, Wichita, Kan Tanis. Arnold Lawrence, Key West, Fla 
Pinkel, Donald Paul, Buffalo, N. Y Toomim, Leonard A., Beaumont, Texas 
Piovanetti, Simon, Santurce, Puerto Tutte Elly. Placherst. N.C 
Rico lurano, Andrew F., Middletown, Conn 
Prvyles, Charles Victor, Boston 


Pugh, Richard G., Kansas City, Mo Wax, Florence S., New York 


z Wineland, Robert Kenneth, Alexandria, 
Rachelson, Morton H., Verona, N. J Va 

Robinson, Thomas, Muncie, Ind Winston, John S., Forest Hills, N. Y 
Schmidt, Evelyn D., N. Plainfield, N. | Wittig, Heinz J.. New York 

Schwartz, Bertram Saul, Hicksville, N. \ Wood, Judith Lee, Glenview, Il 


Special Foreign Certificates: 
Espmosa, Purification M., Cebu City, Slungaard, Rolv Kjelberg, La Crosse, 
Philippines Wis 
The following Special Foreign Candidate could not be listed previously as we had 
not received the address in India It is as follows 


Lall, Seeta, Bombay, India 


PERSONAL 


Appointment of Dr. Robert B. Livingston.—Dr. Robert B. Livingston has been ap 
pointed Scientific Director of the combined basic research programs of the National 
Institute of Mental Health and the National Institute of Neurological Diseases and 
Blindness in Bethesda, Md. The announcement was made by Dr. James A. Shannon, 
Director of the National Institutes of Health, who said that Dr. Livingston will as 
sume his new position on November 15 

Dr. Livingston succeeds Dr. Seymour S. Kety, who has asked that he be relieved 
from the position of Scientific Director in order to devote full time to his own lab 
oratory investigations in the field of cerebral blood flow 

Dr. Livingston comes to the Public Health Service from the University of Cali 
fornia Medical School at Los Angeles, where he has been associate professor of 


physiology and anatomy, 
ANNOUNCEMENTS 


Symposium on Iron in Clinical Medicine.An “International Symposium on Iron in 
Clinical Medicine” is planned for Jan. 28 and 29, 1957, at the University of California 
Medical Center in San Francisco 

Several authorities in the role of iron therapy in clinical medicine will discuss such 
“Iron Deficiency 


topics as “Iron Metabolism—Basic Principles”; “Iron in Pediatrics 
Anemia,” and “Abnormal Iron Metabolism.” 

The two-day symposium is presented by the University of California Medical 
Center and Medical Extension together with the Children's Hospital of San Francisco 

Program chairmen will be Dr. Ralph O. Wallerstein, clinical, instructor in medi 
cine at the University, and Dr. Stacy R. Mettier, professor of medicine 

Members of the staff will include experts from England, Germany, and Sweden 
and from several American universities and medical centers 

Ample time will be given to a review of current research concepts, although the 
orientation of the symposium is primarily clinical. Specific problems in the various 


specialties will be dealt wth. 
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Books 


BOOK REVIEWS 


Case Studies in Childhood Emotional Disabilities. Volume II. Fdited by George F 
Gardner. Price, $5. Pp. 368. American Orthopsychiatric Association, 1790 Broad 
way, New York 19, 1956 
This book comprises a collection of case studies presented and discussed at “Work 

shops” of the American Orthopsychiatric Association. It is basically designed to serve 

as teaching material for the three disciplines involved in the care of emotionally dis 

turbed children: child) psychiatry, clinical psychology, and psychiatric social work 
Of the total of 15 papers 4 deal with the age period from 5 to 6 years, a period of 

as known to any pediatrician—is filled with emotional problems 


development which 
as the child, on one hand, struggles with his desire to tree himself emotionally from 
the tie to his parents and, on the other hand, has to live with his parents who may 
wish to hold on to the “baby” and at the same time may want to rid him of his 
hbabyishness, Two of these cases are concerned with encopresis. Three papers are 
devoted to adolescent problems (mostly delinquent behavior). Others are concerned 
with school problems, adjustment of the blind child, management of a destructive hy- 
peractive child, and two papers deal with near-psychotic children 

As teaching material for teams involved in such treatment of emotionally disturbed 
children this book contains excellently selected material, well presented in concise and 
clear form and instructively discussed and interpreted. The pediatrician, on the other 
hand, may find the presentations too lengthy and too detailed with psychoanalytic 
injerpretations unless his interest is directed in this line and he has had some basi 


training in this theory and is inclined to accept it 


La Salud del Hijo. By Juan P. Garrahan. Price, not given. Pp. 603. Libreria “FE 

Ateneo” Editorial, Florida 340, Buenos Aires, Argentina, 1955 

This book is written by Dr. Juan P. Garrahan, Professor of Pediatrics at the Uni- 
versity of Buenos Aires, primarily for the use of General Practitioners, nurses, and 
nursery personnel, but it would be of great benefit to any young couple interested in 
the proper handling of their children. It is written in everyday language and covers 
very adequately the care of infants and children. If this book ever became the 
Spanish counterpart of Dr. Spock's book, it would certainly mean an improvement in 


the pediatric care of Spanish-American children. It is up to date and 


in agreement 
with the most modern pediatric concepts relating to feeding, medical and surgical care, 
and social development. It has an adequate bibliography but lacks a more workable 


index 


Die Genuine Vitamin-D Resistente Rachitis. I}y Dr. Walter Swoboda. Price, $2.50 

Pp. 80, with 12 illustrations. Wilhelm Maudrich, Vienna, Austria, 1955 

lo this reviewer's knowledge this is the first attempt to present in definitive mono 
graphic form the subject of vitamin D-resistant rickets. The clinical and roentgeno 
logic aspects are presented in detail as are the problems of medical and orthopedic 
management. The literature on the subject is well and completely covered. The authors 
rather extended experience with 11 cases of D-resistant rickets is given in some detail. 
Original comparative data on the renal clearance of phosphorous in normal persons 
and in patients with D-deficient and D-resistant rickets before and after the admin 
istration of vitamin D are presented. Data are presented indicating abnormal quan- 
titative distributions of ATP and phosphocreatine in the erythrocytes of patients with 
the disease. The nature of the enzymatic deficit is speculated about. This monograph 
will be of value to those who must care tor children with the disease and of particular 
interest to those interested in the basic problems of calcium and phosphorous metab 


olism. 
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BOOKS 


Premature Infants. Ed. 2. By Ethel C. Dunham. Price, $8. Pp 458, with 41 illustrations 
Paul B. Hoeber, Inc., Med. Book Dept, of Harper & Brothers 49 East 33rd Street 
New York 16, 1955 
The new second edition of Dr. Dunham's book is to the first edition as a term 

baby is to a premature. It is grown-up and full sized. From a paper-bound pamphlet, 

this fine text on all phases of the premature baby has grown into a hard covered, well 
printed reference book of some 457 pages. 
The general organization of material in the book is similar to the previous edition, 


«al 


being divided into three sections: general considerations, clinical considerations, and 
public health aspects. However, each section has been enlarged, brought up to date, 


and made more readable. 
In the first section recent data have been included on mortality, growth and de 
the 


data pertaining to the Hess long-term follow-up on a group of small babies, and the 
interest in the emotional reaction of the premature The effects of long hos 


velopment, and the prognosis for premature infants, Of particular interest are 


recent 
pitalization are mentioned 

The clinical considerations are particularly complete and up to date with pertinent 
discussions on retrolental fibroplasia, hyaline membrane disease, polyethylene indwell 
ing, tube technique, humidity control, as well as the many variations of congenital 


malformations and metobolic diseases. The objectivity in the evaluation of these condi 


tions is refreshing and stimulating 

The public health aspects are well covered and are a help to anyone concerned with 
running a premature center or station where comparison with other institutions is 
desired 

All in all. the book is well illustrated, the references to the literature are current 
and well selected, and the format conducive to frequent study 


This book is a must for all concerned with premature care 


Special Education for the Exceptional. Three Volumes. By Merle F Frampton and 
D. Gall. Price, $5.50. Pp. Vol. I, 453; Vol Il. 677: Vol. INT, 700. Porter 


Elena 
1955 


Sargent, 11 Beacon Street Boston g, 
This work is a source of information of exceptional thoroughness serving not only 


the educator, as the title may indicate, but everyone concerned with the care ol 


children—thus also exceptional children. 

The physician attending to children will directly or indirectly be constantly dealing 
with handicapped children whose total percentage of the school population is estimated 
at 12.7. In his contact with parents, teachers, social workers, rehabilitation personnel 
medical colleagues, and counsellors, he will himself be able to utilize these three volumes 
for reference and refer others to chapters pertaining to the special problem 

The text of each chapter is followed by a long list of references which facilitates 
further study of a specific problem without long searching for pertinent literature, At 
the end of the book general references by the hundreds are arranged according to 
disciplines. A comprehensive list of agencies devoted to the service of special handicaps 
is a valuable source of further information as well as of actual help for the handic apped 
child 

The term “exceptional” is broadly interpreted: apart from the exceptionally gifted 
as well as the handicapped child it includes such handicaps as problems of the aged, 


the chronically ill, the narcotic, and the alcoholic which affect the adult rather than 


the child 


The first volume defines the handicaps and educational needs common to all and 


specific for each. In addition, it contams statist al data and general discussion of the 


I mental health, educational and administrative problems, teachers’ 


problems, such as 
training, and parent education. The special value of this volume for the pediatrician 


lies in the definition and clarification of the problems, the statistical data, and especially 
the references of literature material as well as agency resources 
Che second volume discusses specific handicaps and their special problems, It 


{ deafness, both partial and total, each covered m separate com 


includes blindness ane 
rheu 


prehensive chapters; speech defects, orthopedic handicaps, heart disease meluding 
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matic fever. Special health problems around leprosy, muscular dystrophy, and tuber- 
culosis are discussed, and the problems of the child with multiple handicaps, the 
homebound, and the hospitalized child are treated in separate chapters 

In the third volume “mental and emotional deviates” are taken up, including the 
intellectually gifted child, brain injuries, cerebral palsy, hemiplegia and epilepsy, emo 
tional disturbances, juvenile delinquency and mental retardation. The special problems 
of the aged, the narcotic and the alcoholic conclude the book A thorough index i 
the third volume covering the material of all three volumes facilitates the finding of 
material 

These three volumes will be an invaluable help to the physician who sees his child 
patient as a troubled person in society, who recognizes his responsibility as going be 
yond the cure of the specific illness or the diseased organ to include all other aspects 
of the child’s health and welfare within the framework of his family and community, 
and who wishes to offer his children the resources and assistance of the numerous 


agencies existing in the community 


BOOKS RECEIVED 


Die Eigenart der Kindlichen Hirntatigkeit. Vol. 2. By Albrecht Peiper. Price, Geb 
DM 44.50. Pp. 588, with 172 illustrations, VEB Georg Thieme, Hainstr. 17/19 
Aufgang C, Leipzig, Germany, July, 1956 

Foundations of Nutrition. Ed. 5. By Clara Mae Taylor, Grace Macleod, and Mary 
Swartz Rose. Price, not given. Pp, 620, with 128 photographs and 26 tables. The 
Macmillan Company, New York, 1956 

Handbook of Poisons. I}y Robert H. Dreisbach. Price, $3. Pp. 426, with numerous 
illustrations. Lange Medical Publications, Los Altos, Calif., 1955 

Treatment of the Child in Emotional Conflict. By Hyman S. Lippman. Price, $6 
Pp. 298. The Blakiston Division, McGraw-Hill Book Company, Inc., 330 West 42nd 
Street, New York 36, 1956 

Klinische Funktionsdiagnostik. I}y H. Kuchmeister, W. Bolt, H. Goldeck, and H. Hamm 
Price, $11.80. Pp. 411, with 152 illustrations. Georg Thieme Verlag; In U.S. A, 
Intercontinental Medical Book Corporation, New York 16, 1956 

On the Early Development of Mind. By Edward Glover. Price, $7.50. Pp. 483. Inter 
national Universities Press, 227 West 13 Street, New York 11, July, 1956 

Internal Secretions of the Pancreas. By G. E. W. Wolstenholme and Cecilia M. O'Connor 
Price, $7. Pp. 292, with 100 illustrations. Little, Brown & Company, 34 Beacon 
St., Boston, 1956 

Ageing in Transient Tissues. }y G. E. W. Wolstenholme and Elaine C. P. Millar 
Price, $6.75. Pp. 263, with 96 illustrations. Little, Brown & Company, 34 Beaco: 
St., Boston, 1956 

J. A.M.A. Clinical Abstracts of Diagnosis and Treatment 1956. [iy the American 
Medical Association. Price, $5.50. Pp. 661. Grune & Stratton, Inc., 381 Fourth Ave., 
New York 16, June 15, 1956 

Die Pflege des gesunden und des kranken Kindes. By W. Catel. Price, $10. Pp. 665, 
with 336 illustrations. Georg Thieme Verlag, Intercontinental Medical Book Cor 
poration, New York 16, July 27, 1956 

Sauglings-Enteritis. By A. Adam, O. H. Braun, H. Hungerland, G. Ilgner, F. Kaufi 
mann, H. W. Ocklitz, F. Orskov, E. F. Schmidt, D. Schreier, and R. Thurau 
Price, $14.30. Pp. 534, with 43 illustrations. Georg Thieme Verlag, Intercontinenta 
Medical Book Corporation, New York 16, July, 1956 

Of Water, Salt and Life. By Lakeside Laboratories, Inc. Price, $7.50. Pp. 72, with 31 
illustrations. | Lakeside Laboratories, inc., Milwaukee 1, 1956 

Das Skelett des Kindes. By W. Swoboda. Price, $11.40. Pp. 184, with 199 illustrations 
Georg Thieme Verlag, Intercontinental Medical Book Corporation, New York 16 
July 19, 1956 

Practitioners’ Conferences Held at New York Hospital—Cornell Medical Center. Edite:! 

by Claude E. Forkner. Price, not given. Pp. 406, with 9 illustrations. Appleton 

Century-Crofts, Inc., New York, 1956. 
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A new, coordinated program for your 
use in daily practice, featuring 
Behavioral Development in Infancy, 
designed as an aid in reducing 
maternal anxieties, and to strengthen 
the bonds of the mother-infant- 
physician relationship. 


The Ross Developmental Series includes 

a booklet for the mother, individual 

case records, a developmental wal! chart, 
and a series of developmental folders— 
available on request from your Similac P 
Representative or from 


ROSS LABORATORIES 
Columbus 16, Ohio 
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apart 


from 


Society... 


or a part of it? 


No longer need the epileptic live 
in a world apart—feartul, 


bewildered, and lonely. Thanks t 


your knowledge and judicious us¢ 


of modern anticonvulsant drugs, 
he can be e a contributing 
part of society, living a normal, 


often seizure-tree lite. Here are 


four history making anticonvulsants 
that have | ised witt 
gratifying and results. 
With them y in individualize 
treatment—tit the therapy to the 
specific seizure type. Do you have 
the ne 


literature? 


TRIDIONE imethadione, Abbott) 
First successful synthetic anticonvul- 
sant... now an agent of choice... for 
symptomatic control of petit ma/, myo- 
clonic and akinetic seizures. 


PARADIONE Abbott 
Homologue to Tridione. An alternative 
preparation often effective in cases re- 
fractory to Tridione therapy. Especially 
for the treatment of the petit ma/ triad. 


PHENURONE 
A potent anticonvulsant to be used with 
discretion for psychomotor epilepsy, 
grand mail, petit mal, and mixed sei- 
zures. Often successful where all other 
therapy fails. 


GEMONIL Aboot 

The newest of Abbott's anticonvulsant 
drugs. For grand mal, petit mal, myo- 
clonic and mixed seizures. Effective 
against seizures symptomatic of or- 
ganic brain damage 


ABBOTT LABORATORIES 
NORTH CHICAGO, HLLINOIS 


= 
— 
y 
x 
ee 
j 
a 
ow 
ail 
— 


My Mommy 
washes all my things 


in Ivory Snow 


99 44/100% PURE® 


No wonder~— because Ivory Snow is safe and mild as soap can be. 
It leaves diapers and baby clothes soft, smooth and free from irritating 
deposits that might chafe a baby’s skin. And—since Ivory Snow is 
in the efficient granulated form preferred for washing-machine use — 
it’s a practical soap for busy mothers with lots of baby wash to do. 


A Procter & Gamble Product 


ne 

| > 


Borcherat 


MALT SOUP 
Extract* 


A gentle laxative modifier of milk. One or two table- 
spoonfuls in the day's formula—or in water for breast 
fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 
Fewer phone calls from anxious mothers. Malt Soup 
malt extract neutralized with po- Extract is merely added to the formula. Prompt results. 
tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles upset the baby. 


BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. . Chicago 12, Ill. 
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*Specially processed non-diastatic 


Send for Samples 
and Literature 


PRESCRIPTION SERVICE FOR 


NOT sold or advertised to the public. NOT avail- 
able without your RX. S. & L. ENURESIS ALARMS 
can be rented ONLY by patients for whom you 
prescribe. Use of the alarm is under your super- 
vision and control. 


Pancreatin 


NOT enteric coated 


Our EXCLUSIVELY PROFESSIONAL service, inau- 


gurated in 1947, is now available throughout the 
U. S. You need only validate our business reply 
order form and give it to the patient. We supply 
you with forms and advise you of delivery and 
return. 


LOWEST COST, $5 PER WEEK 
CONVENIENT SERVICE 
OVER 90% EFFECTIVE 
ETHICAL 


Write For RX Forms and Brochures 


S. & L. SIGNAL COMPANY, INC. 
525 WHOLLY AVENUE MADISON 5, WISC. 


An accepted clinically effec- 
tive* preparation in the treat- 
ment of disorders due to 
pancreatic insufficiency. 


Shwachman, H., Children’s Hospital, 
Boston; The Child in Health and Disease, 
Grulee and Eley, 2nd Edit 
Butler, A., Harvard Medical School, private 
communication 
Kagan, B., Ill. Med. ji. 107; 120, (1955). 
Gibbs, G. E., Bradley, J. E., and Minor 

1agnosis and Treatment of 
of the Pancreas 
145: 1187 (1951) 
Everson, T. C., Grossman, M. |. and 
Ivy, A. C.: Bulletin of Amer. College 
of Surgeons, january, 1950 


Write for Literature 
VioBin corporation 


gous OF 
- aro, D 
ENURESIS 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 
to normal position in 9 months. 


TRADE MARK THUM DISCOURAGES NAIL BITING TOO 


GET THUM AT YOUR DRUGGIST OR SURGICAL DEALER. 
PRESCRIBED BY PHYSICIANS FOR OVER 20 YEARS. 


THE MENACE OF ALLERGIES 


WHAT WE KNOW ABOUT ALLERGY 
by Lous Tuft, 12 pages, 15 cents 


FOOD ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 


535 North Dearborn Street ©@ Chicago 10 @ 


THE PEDIATRIC DEPARTMENT 
of 
MEMORIAL CENTER 
FOR CANCER AND ALLIED DISEASES 
announces that 
The annual comprehensive 
three day course in Pediatric Oncology 


for 


PEDIATRICIANS 
GENERAL PRACTITIONERS 
HEALTH OFFICERS 
will be held 
APRIL 24, 25, and 26, 1957 


Current developments and established methods in dieg- 
nosis, differential diagnosis and management of benign 
and malignant tumors, Hodgkin's disease, leukemia and 
reticuloendothelioses in childhood are included 

CONTENT OF COURSE: Ward rounds, Seminars, Demon 
strations, Examinations of children in Pediatric. Surgical, 
Chemotherapy, Radiotherapy Clinics 

FACULTY: Twenty members of the Attending Staffs of 
Memoria! Hospital and Sloan-Kettering Institute for Cancer 
Research 

Ciass limited to 15 physicians Fee: $35.00 


FOR INFORMATION ADORESS 


DIRECTOR, PEDIATRIC SERVICE 
MEMORIAL CENTER 
444 East 68th Street 
New York, New York 


Of interest to yous, 
and your patients ; 
= 


WHEN THE SICK CHILD CAN'T OR WON'T TAKE FOOD 


Lytren 


oral electrolytes, Mead Johnson 


Prescribe 


...to conveniently supply electrolytes and fluid by mouth, 
for maintenance needs and replacement of moderate losses —as 
in mild or beginning diarrheas, vomiting or infections. 


Supplied as powder, easily dissolved in water. 
For instruction blanks and dosage guide to help in instructing mothers, 
write for “Oral Electrolyte Therapy in Diarrhea and Vomiting.” 


MEAD JOHNSON 


SYMBOL OF SERVICE MEDICINE 


| 
in the School Lunch Box 


The school lunch box, when filled at home with 
wholesome foods that are tempting, palatable and 
“asy-to-eat, “provides unlimited possibilities for im- 
proved nutrition and for better food habits and 
attitudes on the part of all school children.” Most 
children aceept and enjoy good food, and a satisfying 


lunch will frequently include a variety of nourishing 
foods—-for example, meat, cheese, vegetables, fruit 
and, of course, enriched bread. 


Containing significant amounts of protein, thi- 
amine, riboflavin, niacin, calcium and iron, as well as 
nonfat dry milk, enriched bread has contributed in 
the past 15 years to the reduction of deficiency 
diseases formerly traced to the lack of these nutri- 
ents*. In addition, enriched bread has taste appeal, is 
always bland, and is completely digestible. Its com- 
patibility with other foods makes it an ideal lunch 
box food. 


Enriched bread is designed for good nutrition and 
improved health. Its role in improving the health of 
millions of American school children has been pointed 
out as one of the most important advancements in 
public health measures since compulsory pasteuriza- 
tion of milk. 

1. Bowes, A. deP.: Dietotherapy—Nutrition of Children During Their School Years, 


Am. J. Clin, Nutrition 32254 (May-June) 1955. 
Sebrell, W. HL, Jr.: Trends and Needs in Nutrition, J.A.MLA. 15042 (May @) 1955, 


The nutritional statements made in this advertisement 


A M E R | C A N B A K E R S A S S 0 C | ATl 0 N have been reviewed by the Council on Foods and Nutri- 


a tion of the American Medical Association and found 
° 
20 North Wacker Drive Chicago 6, none consistent with current authoritative medical opinion. 
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To supply vitamins 
essential to development 
of normal bones, muscles, tissues, teeth, 
in milk dispersible form without the 
likelihood of producing allergic reactions: 


Drisdol and Drisdol with A are con- 
venient and pleasant to administer «IN PROPYLENE GLYCOL 
to infants and children. They diffuse as units of synthetic vitamin Dz per Gram 
completely in milk...do not impair ; (250 units per drop) 

its flavor...do not separate, float or Odorless Tasteless 
adhere to bottle or glass...may be de : 

given in other liquid or solid foods. 

Since they are pure synthetic vitamins, 

they are not likely to produce allergic 

reactions. 


DRISDOL, bottles of 5, 10 and 50 ce. SWiTH SYNTHE! 


DISPERSIBLE 
10,000 units of synthetic vitamin D2, 50,000 units 


WINTHROP LABORATORIES of synthetic vitamin A per gram (250 units vitamin D3 
New York 18, N. Y. * Windsor, Ont, and 1250 units vitamin A per drop). 


DRISDOL with Vitamin A, bottles of 10 and 50 cc. 


Drisdol, trodemork reg. U.S. Pot. Off, 


Unt ow 
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